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What’s It Matter? 


For decades, the practical side of radio has 
been infected by a chronic “sloppiness” in mat¬ 
ters mechanical. Radio types have long been 
the butt of jokes about never using washers, 
about drilling quarter-inch holes for eighth-inch 
screws, having only pliers and a driver in their 
tool kits, and so on. There’s a heritage of say¬ 
ings like “the circuit’s the thing” and “what’s it 
matter, as long as it works?” 

The sorry truth is that this kind of observation has a foundation 
in fact. It requires no great feat of memory to recall radio receivers, 
record players and appliances that have been mechanically pitiful, 
with strings, drives, pulleys, tabs, levers and other gadgetry which 
could hardly fail to become a headache for servicemen in the field. A 
great many of these creations have represented the ventures into 
mechanical design of circuit-orientated personnel. 

But if sendcemen have been the victims, they have also been the 
perpetrators of mechanical misdeeds. It is a shocking thing to up-end 
an otherwise tidy chassis and to find one or more replacement com¬ 
ponents which have been “hung” carelessly in its works by an on-the- 
spot serviceman, accompanied sometimes by disarranged and charred 
wiring. This kind of treatment is highly cumulative and can turn a 
piece of equipment from something that is merely ageing into “a pile 
of garbage!” 

And amateur operators are well known for the “rigs” they “knock 
together” out of “junk.” The terms are part of the jargon, of course, 
but there are plenty of instances where they are highly apt. To be 
sure, not all amateurs—or hobbyists for that matter—have workshop 
facilities; nor have they bottomless pockets. But paint, care and work¬ 
manship with available materials are not necessarily expensive. 

These observations are prompted by a couple of books reviewed 
elsewhere in this issue, particularly “Creative Electronics Fabrication,” 
by O. G. Patrick. Texts like this—and there may be many others in 
current use—are worthy of close study by the rising generation of 
students and by others whose knowledge of the subject is sketchy. 

In particular, would I recommend this class of reading to those 
who have generously undertaken responsibility for the many youth 
radio clubs now functioning. 
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A Custom built precision instrument tastefully presented in a high quality, craftsman made 

cabinet. Designed in Australia to suit Australian conditions, and made from readily 

available local materials. This new Stereo Amplifier/Tuner, has all the features of its 

imported counterparts, yet is much superior in appearance and performance. 

★ 18-20 Watts R.M.S. (Music Power 36- 
40 Watts). 

★ Incorporates high quality broadcast 
tuner with main stations for all States 
(and Kilocycles) clearly marked on edge 
lit dial. 

★ Magic Eye Tuning, plus smooth pointer 
control. 

★ Suitable for Magnetic and Crystal Pick¬ 
ups. 

★ Incorporates Tape Input and Output. 

★ Compatible for playing Mono records. 

★ Continuously variable bass and treble 
controls. 


A complete range of high quality Hi-Fi Cabinets. Tailored 
to suit the equipment of your choice, and most economi¬ 
cal. In the Instrol range there are over 20 equipment 
and speaker cabinet designs. Each is available, built and 
polished or In Kit form to make yourself, A hammer 
screwdriver, and a few hours of your time is all you re¬ 
quire to make your own. All parts pre-cut, best quality 
materials, full instructions supplied—all for little more 
than half the cost of ready made cabinets. It’s great fun 
too*—but why not send or call for the free Instrol 
Cabinet Brochure. Profusely illustrated with full specifi¬ 
cations and measurements. 


★ All rear connections accessible and 
clearly marked. 

★ Complete with operating instructions and 
indoor aerial. 

★ Cabinet finishes are Oiled Teak, Oiled 
Walnut and Queensland Maple veneers. 
Colour matching to client’s sample 
available as specials. 

PRICE 

Without Cabinet . $133.50 (£66/15/-) 

Extra for Cabinet: 

Walnut or Maple . $15.00 (£7/10/) 

Teak or matched special .. $16.50 (£8/5/) 


ELECTRONICS Australia , October, 1966 


2 
































Produced precisely to the original designs by "Electronics Australia" 
(previously "Radio Television & Hobbies") the Instrol — Playmaster 
range includes units to suit every audio requirement. Tuners 
Amplifiers, Pre-Amps, Speaker Systems, etc., all available either as 
completely built and tested units, or in Kit form to build yourself. 
Our HI-FI Catalogue is available free upon request. 


Top right. The Instrol-play- 
master transistorised Stereo 
Amplifier No. 113 (“Elec¬ 
tronics Australia,” December, 
1965 and March, 1966). 
Fitted in specially designed 
cabinet which also accom¬ 
modates a record player. A 
pair of Instrol-Playmaster 
Bookshelf Speaker systems, 
make up a compact, reason¬ 
ably priced outfit. 


NAME . 

ADDRESS . 

□ Playmaster HI-FI Q Instrol Cabinets 


PLEASE NOTE. AH audio 
equipment and showrooms 
at Glebe. Sparc parts, test 
equipment, etc., at the orig¬ 
inal address, 206 Broadway. 
Only the Glebe Store open 
on Saturday Mornings. 


(SALES) PTY. LTD. 

M GLEBE PT. RD., GLEBE, N.S.W. 
Phone—68-1171 


(Only 100 yards from Broadway and 
open Saturday mornings.) 


BROADWAY ELECTRONICS 


Instrol-Playmaster No. 4 Stereo Amplifier. 

(“Radio Television and Hobbies” May, 1962) 


Kit of Parts ...,. $73.00 

Built and Tested .. $93.80 


Instrol-Playmaster No. Ill Tuner 

(“Electronics Australia” October, 1965) 
Kit of Parts (with Magic Eye) $39.00 
Built and Tested ..$53.00 


No. 114 TVNER with RF. STAGE 

(“Electronics Australia,” Sept. 1966) 
Kit of Parts (with Magic Eye). $47.00 
Built & Tested (Magic Eye) . $71.80 


Instrol-Playmaster No, 106 
Stereo Amp/Tuner. (“Radio, 
Television & Hobbies,” Decem¬ 


ber, 1963). 

Kit of Parts . $96.50 

Built & Tested . .. $117.30 


You are invited to call, phone, 
or post coupon below for our 
free Catalogue. Please X square 
opposite the catalogue required. 
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Comprehensive data assistance is a vital part 
of Fairchild’s service to the electronics industry, 
it falls into three main categories: data sheets, 
application notes, and technical papers. 

A data sheet is available for every device developed 
by Fairchild. Apart from a general description 
of the product, the data sheet lists complete 
ratings and electrical characteristics. 

Application notes are published regularly providing 
valuable information on new circuits and methods 
that take most advantage of the high performance 
and reliability of Fairchild silicon Planar* 
semiconductor devices. 

Dealing more broadly with technical subjects rather 
than individual devices and applications; technical 
papers inform on progress of Fairchild research 
in microelectronics. 

As world leaders in semiconductor technology, 

Fairchild are able to maintain the most complete 
data assistance program of any manufacturer in the 
industry. The quality of this data makes it a 
valuable source of reference for management in all 
production and research and development facilities. 
Don’t be surprised if Fairchild technical 

...tell you 

what LJi it is, 
what it does, and 
how and why it does it. 

I publications announce a lot of breakthroughs; 

I Fairchild make a lot of breakthroughs. 

I This month a twenty-two page composite data sheet 
/ is available featuring industrial microcircuits. If you 
/ would like a copy, write on your company letterhead, 

/ stating full name and position, 

/ to the Marketing Services Department 

I at the address below. 

*Planar and * Planar II are patented Fairchild processes. 

World Leaders in The Technology and Manufacture of 

Silicon Semi-Conductor Devices. 420 Mt. Dandenong 

Rd., Croydon, Vic. 723 4131. Sydney: 431537. 

Adelaide: 23 1356 


FAIRCHILD 



AUSTRALIA PTY. LTD. 


FCNC/lO-66 
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HI-FI PRODUCTS from RCA 


world- ricurD 

famous r LMIIjIi 


stereo 

components 



The Fisher X-101-C 
60-Watt Stereo Control-Amplifier 

with heavy-duty output circuitry, exclusive hinged cover 
over the less frequently used controls, centre-channel 
output for optional third speaker, front-panel headphone 
jack, complete phono and tape facilities: $296. 



The Fisher XP-5/XP-6 Ultracompact/ 

3-Way Free-Piston Loudspeaker System 

8"/10" low resonance woofer, 2 l /2" wide dispersion/1" 
soft-dome tweeter, 5" mid-range speaker, 2,000/300 and 
2,500 cps crossovers, clean response down to 38 cps/ 
response 35 cps to beyond range of audibility. From $98. 


Fill out and mail this coupon for your 
free copies of Fisher, Brenell, Elac and 
Miniconic literature, available to readers 
of this magazine without charge. 
Whether or not you know a great deal 
about high fidelity and stereo, you will 
find these invaluable in making buying 
decisions. 



TO RCA OF AUSTRALIA PTY. LTD. 
i SYDNEY: 221 Elizabeth St. 

I MELBOURNE: 2 Stephenson St., Richmond 

I BRISBANE: 173 Ann St. 

j PERTH: 280 Stirling St. 

| NAME 

I ADDRESS 


Return to your 
nearest RCA 
distributor 




I 

L 


Tick which required H Fisher [j Hrcnell Q .Elac Q Miniconic 



The Fisher X-100-A 
40-Watt Stereo Control-Amplifier 

with large output transformers, advanced control features, 
front-panel headphone jack, complete phono and tape 
facilities: $240. 




Brenell 


Model STB2. Half-track stereo or 
mono, record/playback plus 
quarter-track playback, 4 heads, 
illuminated edgewise meters, 4 
separate amps., twin recording 
amps, with 4 inputs, each with 
individual attenuators, providing 
utmost flexibility with any com¬ 
bination of programme source, 4- 
channel mixing or mono. Twin 
playback amps, with variable out¬ 
put via cathode follower. Adjust¬ 
able bias compensation. Optional 
extras, stereo power amplifier 
with monitor speakers. Stereo 
recorder from $645, mono from 
$352. 


Brenell Hi-Fi ^ 
Tape Link V 


BIG 4 
FISHER 
BRENELL 
ELAC 
| MINICONIC 
(AUTHORISED 

I DEALERS 
I 
I 


New South Wales 

Arrow Electronics Pty. Ltd., 

432 Kent Street, Sydney—29 8580. 

Asdic Stereo Specialists, 

166 Glebe Road, Glebe—68 1014. 

Broadway Electronics Pty. Ltd., 

32 Glebe Road, Glebe—68 1171. 

Convoy international Pty. Ltd., 

449 Kent Street, Sydney—29 6475. 

David Jones Ltd. 

6th Floor, George St., Sydney. 2-0664 

Mastersound Sales Pty. Ltd., 

400 Kent Street, Sydney—29 1527. 

Rose & MacLeod Pty. Ltd., 

330 Pacific Highway, Crows Nest—43 2676 

United Radio Distributors Pty. Ltd., 

175 Phillip Street, Sydney—28 3718. 

Victor A. & Co., 

196 Elizabeth Street, Sydney—61 2967. 
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Factory cartridge installation ensures optimum playback 
quality and lowest record wear. Distortion and tracking 
problems eliminated. 

Miracord 40 plays records manually or automatically, 
singly or in sequence, at all speeds. Features include: 
heavy, 1-piece, dynamically balanced 12" turntable; dynami¬ 
cally balanced tone arm; calibrated stylus-force dial; high- 
torque, 4-pole induction motor. 

The new Elac 240 mono/stereo cartridge in 
the Miracord 40 has an 0.7 mil. diamond 
stylus. Clean channel separation, low dis¬ 
tortion, smooth, flat response. New Miracord 
40 priced at $109 complete with Elac 240 
cartridge. See and hear it at your hi-fi dealer. 

May also be purchased without cartridge. 


-C* uphonics MINICONIC 

\^A Easily installed 


The new integrated ELAC MIRACORD 40 

comes with its own cartridge 


Recorders 
Decks 
Tape Links 



DECK. Mark 5 
series 3-tape 
deck. Two 
switches control 
record, play¬ 
back, wind and 
rewind — pause 
mechanism, 
plus special 
switch for super¬ 
imposing. Deck 
fitted with Vi or 
l / 2 track stereo erase and re¬ 
cord/playback heads. Invalu 
able for recording speech with 
music or adding musical back¬ 
ground. From $118. 


Features twin recording and twin playback, amps. 
Variable bias and original/tape monitor switch. 
Designed to be used with the Brenell 3-head, 2- 
track or 4-track stereo deck. Offers immediate 
playback monitoring whilst recording. Used in 
conjunction with any make of high-quality amp¬ 
lifier. $210. The Brenell Hi-Fi Link is designed 
to be used with decks having 3 heads. 





• Phenomenal 13-Octave Range. DC to 

to 50 kcps. 


# Energy Derived from External Power 
Source. Saves record grooves. 


U15 Semi ♦ 

conductor 

Cartridge 


# Silicon Semiconductor Elements. 
10,000 times the power of magnetics. 
World’s most efficient, hum-free 
cartridge. 


# Lowest Effective Tip Mass. Tracks 
40 Kcps 2nd harmonic pinch effects 
of 20 kcps fundamental—stylus tip 
stays in groove at all frequencies. 


# Elliptical Biradial Diamond Stylus. 
No playback loss from outside to 
inside grooves. 


PS 15 Power 
Source 


TK-15-LS Lab Standard Phono System. 

TA-15 low-mass arm, with U-15-LS plug¬ 
in cartridge (biradial diamond) and 
PS-15 power source. For magnetic or 
auxiliary inputs. $144 

TK-15-P Professional Phono System. As 
above, but with U-15-P cartridge and 
.5 mil tip conical diamond stylus. $121 


TK-15-LS/TK-15-P 


CK-15-LS/CK-15-P 

CK-15-LS Lab Standard Phono Conver¬ 
sion Kit. U-15-LS cartridge (biradial 
diamond) for standard heads, and 
PS-15 power source. For magnetic or 
auxiliary inputs. $94 


CK-15-P Professional Phono Conversion 
Kit. As above, but U-15-P cartridge with 
.5 mil tip conical diamond stylus, $72 


Albert Wright, 

753 New Canterbury Road, Hurlstone 
Park—55 2696. 

Custom Electronics, 

304 New South Head Road, Double 
Bay—36 2560. 

Disc-Record Studios, 

124 Willison Rd., Carlton—58 8958. 

Freemans Radio & TV Service 
Bougainville St.. Manuka, A.C.T. 9-1772 
Sound Centre 

145E Bayliss Street, Wagga. 3-127 

Victoria 

Myers (Melb.) Ltd. 

275 Lonsdale Street, Melbourne. 6-6111 

Recorded Music Salon, 

23 Collins Street, Melbourne—63 6257. 

Thomas’ Pty. Ltd., 

92 Bourke Street, Melbourne—32 1615. 

Hi Fi & Music Centre, 

205 Dorset Road, Boronia—722 1056. 


Rebla Electronic Sound Pty. Ltd. 

224 Chapel Street, Prahran. 51-4653 
Sheffield’s, 

27 Sturt Street, Ballarat—2 5938. 
Windsor Hi-Fi Pty. Ltd., 

92 Chapel Street, Windsor—51 6914. 

Queensland 

Brisbane Agencies, 

16 Stanley Street, South Brisbane— 
4 5466. 

A. E. Harrold Pty. Ltd., 

123-125 Charlotte Street, Brisbane- 
31 3081. 

TEL-AIR, 

21 Adelaide Street, Brisbane—2 7656. 

Trackson Bros. Pty. Ltd., 

157 Elizabeth Street, Brisbane—2 2804. 
Reg Mills, 

314 Old Cleveland Road, Coorparoo 
Junction—97 4762. 

Russ Adam Electrical, 

158 Flinders Street, Townsville—5618. 


South Australia 

Macks Electronics 

199 Rundle Street, Adelaide. 23-1301 
Truscott Electronics, 

62 Hindmarsh Square, Adelaide—23 3024. 

W.A. 

Alberts TV and Hi-Fi Centre Pty. Ltd. 

282 Hay Street, East Perth. 21-5004 

Western Electro Sound. 

802 Hay Street, Perth—21 6719. 

Tasmania 

Homecrafts (Tas.), 

Astor House, 199 Collins Street, Hobart—22711. 
Sole Distributors: 

RCA OF AUSTRALIA PTY. LTD. 

An Associate Company of 
the Radio Corporation of America 

SYDNEY • MELBOURNE 
BRISBANE # PERTH 


RCA4XDPM 
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NOGRAPHY 

A S W motivates 


The modern submarine, with its dead¬ 
ly nuclear potential, has emphasised 
vast gaps in our knowledge of con¬ 
ditions beneath the surface of the 
ocean. The development of sonar and 
other detection techniques is serious¬ 
ly impeded by lack of knowledge of 
pressure, temperature and salinity 
gradients in the oceans, giant sub¬ 
surface waves, interface reactions and 
losses, and sea creatures large and 
small. That is why some of America's 
biggest companies are currently en¬ 
gaged in a crash program of "ocean¬ 
ography"—a program heavily stud¬ 
ded with electronics. 


The Lockheed P-3 Orion carries 
tons of electronic equipment 
to seek out lurking submarines . 


“Success in ASW (Anti-Submarine 
Warfare) is directly dependent on how 
well we understand the oceans, their 
complex physical and biological charac¬ 
teristics, and the distribution and varia¬ 
tion of these characteristics,” writes Dr 
J. H. Wakelin, former Assistant Secre¬ 
tary of the U.S. Navy for Research and 
Development. 

He goes on to say, “The use of under¬ 
water sound on which we must depend 
so much in ASW, is a case in point. 
Under some circumstances, underwater 
sound sources have been detected at dis¬ 
tances up to 12,000 miles. Yet, under 
other circumstances similar sources may 
be undetectable a few hundred yards 
away. 

“Many of the ocean parameters which 
affect underwater sounds, are variable 
parameters, which change radically in 
time as well as in space. We must con¬ 
cern ourselves with many inter-related 
factors—temperature, pressure, salinity, 
ambient noises, reflectors, scatterers, ab¬ 
sorbers, topography, bottom conditions, 
internal waves, and reverberations.” 

A statement by Admiral Knoll illum¬ 
inates the problem further, “If a sonar 
beam strikes an undersea mountain, it 
is either impaired or blocked entirely. 
To use modern sonars effectively, we 
must know where the mountains and 
plains are. Moreover, to predict the 
existence of the true convergence zone 
sound propagation path, detailed inform¬ 
ation is required on sound velocity not 
merely near the surface, but throughout 
the entire water column. 

“Differences in sound velocity associ¬ 
ated with oceanographic fronts, accom¬ 
panied by drastic temperature changes 
or turbulence, can cause the true posi¬ 
tion of a target and its position as shown 
by sonar, to differ—just as does the 
(apparent) position of an object which 
you attempt to touch when it is below 


the surface or on the bottom of a pond. 
Unfortunately, we know too little about 
what causes such differences.” 

In helping to solve one of the Navy’s 
major problems in this area, the Lock- 
heed-California Company is concentrat¬ 
ing on the problem of sound propagation 
in the oceans. Under contract with the 
Bureau of Ships and the Navy Elec¬ 
tronics Laboratory, several experimental 
programs are being carried out which 
will serve to broaden our understanding 
of sound propaganda. 

The work carried out at Lockheed 
runs the gamut from propagation in the 
surface duct, the surface layer of near¬ 
constant temperature (mixed layer), to 
long-range propagation utilising deep¬ 
water convergence zone and bottom 
bounce paths. 

In the transmission of sound by bot¬ 
tom bounce, the ocean bottom acts as 
a variable, especially with respect to 
propagation losses. In cases where the 
bottom is level and smooth, the sound 
paths of a sonar beam can be predicted 
with fair accuracy but, where the sound 
is absorbed or irregularly reflected by 
the bottom, the reflected echo may be 
too indistinct for detection. , 

It is known, for example, that sand 
is a better reflector than clay, and that 
the physical properties of the various 
strata immediately beneath the sea bed 
also influence reflection loss. A very 
irregular bottom topography introduces 
still greater difficulties. 

Sophisticated data collection and 
handling techniques are being developed 
at Lockheed for propagation studies of 
the surface duct and also for the long- 
range propagation studies. 

For the first of these, experimental 
data is being recorded automatically 
at speeds far greater than heretofore 
feasible. In the other instance, high¬ 
speed digital computers are being used 


on a research vessel at sea to calculate 
acoustical propagation loss as a function 
of the sound velocity profile. 

Biology plays a role in virtually every 
phase of naval operations. In the ASW 
field, the fouling of underwater detection 
equipment can sometimes be a problem, 
particularly in the shallow water en¬ 
vironment. 

Of far greater importance to sonar 
operations is the “pseudo-submarine.” 
Little enough is known of submarines’ 
counterparts. Porpoises, croakers, and 
snapping shrimp are well known for 
their masking sounds. During darkness 
dolphins, sharks and bioluminescent 
schools of fish create torpedolike tracks. 

In addition, there is the problem 
created by certain plankton and neckton 
which show a rhythm in their movement; 
they rise to the surface at nightfall and 
descend the next morning. This curious 
characteristic has long been observed on 
echo-sounder records and is referred to 
as the “deep scattering layer.” Its in¬ 
fluence on the performance of long-range 
sonars is still not fully known and re¬ 
quires additional research. 

Since speed is vital in anti-submarine 
warfare, ASW personnel must acquaint 
themselves with the spurious, the deceiv¬ 
ing — the “false target” that moves or 
sounds similar to a submarine. 

The “False Target Atlas” being pre¬ 
pared by the Lockheed-California Com¬ 
pany is meant to be a compendium of 
information on the distribution, appear¬ 
ance and behaviour of certain biological 
stocks of the sea. 

The behaviour of potential false tar¬ 
gets is being gleaned from zoological 
journals, acoustics literature and biolo¬ 
gical reports. This includes data on div¬ 
ing mannerisms, speed, response to tem¬ 
perature and sound-making properties. 
All manner of neckton, drifting logs, 
kelp masses, plankton and sound-produc- 
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SOURCE 


THERMAL 

MICROSTUCTURAL 

FLUCTUATION 


VOLUME ' 
SCATTERING 


- BUBBLES, 

MARINE LIFE 


DEEP CHANNEL SOFAR 


BIOLOGICAL 
NOISE & 
FALSE TARGETS 


BOTTOM SCATTERING 


TRANSMISSION INTO BOTTOM 


ing benthos are being investigated. 

Distribution of species is often quite 
distinct, and arrays of species are to be 
found in distinctive locations known as 
“life zones.” At night the biolumines¬ 
cence of fish schools shows that certain 
species move in characteristic configura¬ 
tions. 

From patrol aircraft lunate schools 
of anchovies can be distinguished from 
the tear drop shape of jack mackerel 
formations. The tuna bears special in¬ 
vestigation, for tens of thousands of 
these fish moving at once do present 
submarine-like sonar features. Mola 
mola, the ocean sunfish, is found 
throughout tropic seas, and its ten-foot 
length and one-ton mass presents a de¬ 
ceptive target. 

It is well known that certain sounds 
in the sea can be traced to certain ani¬ 
mals. Although the function of most 
of these sounds remains a mystery, it 
is reasoned that animals must make 
them purposefully. In all likelihood, 
cries are made to one another for atten¬ 
tion, alarm, or rallying. 

The garibaldi is notorious as a sound 
maker near the California coast; so is 
the noisy sheephead, whose canine-like 
teeth fit him for scraping rocks clean 
of algae. The toadfish off Florida is 
well known for his “boat whistle” chor¬ 
using. 

The poet’s “silent sea” holds no truth 
for the scientist seeking to detect weak 
sonar echos. 

The Lockheed-California Company 
has also engaged in studies of 
sound transmission across air-water in¬ 
terfaces to obtain air-sea communica¬ 
tions between a submarine and an air¬ 
craft without anyone else listening in. 
Since the friendly submarine is often 
an important member of the ASW 
team, such closed-circuit communication 
is highly desirable, in fact, necessary. 

The total sound propagation loss be¬ 
tween an airplane and a submarine is 
made up of three parts: spreading the 
sound energy over more and more area 
after it leaves the transmission point; 
reflection from the water-air interface; 
attenuation of the sound wave passing 
through water. 

An objective of this study has been to 
determine theoretically and by experi¬ 
ment what sound pressure levels exist 
after sound energy has been transmitted 
across air-water interfaces. The dissi¬ 
pation that occurs is typically equivalent 
to a path loss of 85 decibels between 
a plane overhead and a submarine at 
85ft. At a depth of 400ft, the loss rises 
to 95dB. 

Optimistic conclusions have been 
reached that airborne sonar techniques 
can be greatly enhanced by devising a 
“bridge” across the air-water interface, 
which will reduce sound propagation 
losses. 

Yet another highly complex under- , 
water-sound research study is being per¬ 
formed for the U.S. Navy to substan¬ 
tiate, modify, or disprove mathematical 
theories on the propagation of sound 


Above: A Sonar beam tends 
to deflect towards regions of 
low water temperature . 

Above right: The beam fav¬ 
ours regions of lower 
pressure , e.g., as caused by 
subsurface wave motion 

At right: Variations in salin¬ 
ity can affect a Sonar beam. 


SURFACE SCATTERING 


Quite apart from factors to do with temperature , pressure and salinity, 
the Sonar beam can be scattered and reflected by the surface and the 
ocean floor and by sea life of various kinds . 


Above: Sonar reflection from a 
smooth ocean floor is predictable but 
not from an irregular interface . 

At right: Graph depicts audio and 
time distribution of sounds emitted 
by dolphins and porpoises . 
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Low-cost solid-state devices can 
simplify your circuits 
if you know these key words. 




New plastic-capsuled SCR. 






Silicon controlled rectifiers used to be too expensive for 
automobile or portable-appliance circuits. A new 
plastic-capsuled flat pack, the General Electric C-106, 
changes all that. It’s the world’s first really low-cost SCR, 
rated up to 200 volts peak at 2.0 amps RMS. You can 
use it on battery-operated controls or other low-voltage 
control circuits. Automobile circuits and warning 
systems. Nixie or neon drivers. Low-speed ring counters 
or low-power inverters. And in many computer 
applications, as well. 


One TRIAC controls 2 Kwatts. 


This General Electric semiconductor switch does the 
job of two back-to-back SCR’s on 240-volt AC lines. 
Trigger it with either a positive or negative gate 
signal (less than 3 volts!), and it can conduct current in 
either direction. The TRIAC can help you achieve a 
three-to-one reduction in components for circuits like 
these: lamp dimmers, home appliances, business 
machines, heating and air conditioning, commercial 
laundry or dry-cleaning equipment. 

Motor-speed control with a 
EH SCR. 


Do you use shunt-wound DC or universal motors? The 
General Electric C-22 silicon controlled rectifier can give 
you a form of feedback that’s excellent for motor-speed 
regulation: the SCR output reacts both to the speed of 
the motor and to its loading conditions . This low-cost 
SCR comes in two housings (press-fit, C-22; integral-stud, 
C-20) for use in light dimmers, power supplies, 
inverters, static switches, temperature controls or 
electronic crowbars. 


GENERAL 


Silicon performance 
at germanium prices. 

During the past three years, millions of G-p solid- 
encapsulated silicon transistors have gone into field use. 
These low-cost devices now come in a total of 43 types. 
Nearly all of today’s popular planar-passivated devices 
are represented: amplifier types, for use from audio to 
high frequency, and several categories of switching 
devices. General Electric simply eliminates the usual high- 
cost, glass-to-metal seals and passes 
the savings on to you! 


One unijunction replaces two 
ordinary transistors. 

A high peak-current rating and a very stable trigger 
point make the silicon unijunction transistor ideal for 
oscillators, timing circuits, trigger circuits and pulse 
generators. It can replace two transistors of germanium 
or silicon. Three-terminal unijunction transistors come 
in four series and in two case 
sizes (TO-5 and TO-18) . 



Actually, |two words) are all you 
need to remember. 

Be guided by them when you choose low-cost components, 
and you’ll not only save money, but also add to the 
reliability of your circuits. And to their customer appeal. 
The words? General Electric. You’ll always find them 
on the latest in low-cost power semiconductors. For facts 
on the whole line, contact your G-E representative. 

Or write A ustralian General Electric Pty. Limited , 

103 York Street , Sydney. Phone: 29-8711 and 
552 Lonsdale Street . Melbourne. Phone: 67-8221. 


ELECTRIC 


10 




wmmm 


ELECTRONICS Australia, October, 1966 


















BOEING STUDIES WHALE" TALK 


A five-man scientific research team from Boeing had a 
unique opportunity, some months ago, to monitor and record 
the chatter of a captive, but very live, killer whale. Their 
studies will extend knowledge of bio-acoustics and provide 
further data for those concerned with A.S.W. (Anti Sub¬ 
marine Warfare) techniques. 

By Roy Thomas 

The 24-foot, 10,000-pound teenager blundered into fishing nets near 
Namu, British Columbia. The Boeing team conducted its research while 
“Namu” was being transported inside a floating pen to a Seattle aquarium. 
“We had a unique situation,” said T. E. Heindsmann, Aerospace Group 
ocean scientist who directed the Boeing expedition. “There had never 
before been an opportunity to make continuous acoustical measurements 
of a mature, unharmed killer whale which was still in communication with 
others of its species.” 

During the five days the Boeing team operated, 23 reels of tape 
recordings were obtained, each reel some 1,500 feet in length. Allowing 
for editing, the tapes contain about nine hours of meaningful data to 
correlate with underwater movies and ocean measurements which were 
made at the same time. There is enough information to permit statistical 
analysis; before Namu there were only isolated samples. 

The Boeing team had not been very long on station before it was 
apparent that Namu possessed and used a complex pattern of com¬ 
munications skills. There were squeals and chirps in numerous variety, 
some clearly audible though emitted far underwater. In addition, 
inaudible signals were used. In Heindsmann’s words, “Namu emitted 
several types of sonar-like impulses and we were able to observe the 
returning echoes and reverberations, something never done before with 
killer whales.” 

These whales have signals as individual as the voices of human 
beings, making it possible to tell which whale is talking. During the: 
study, free killer whales swam outside the pen and held what sounded 
like an excited conversation with captive Namu. The expedition produced 
a carefully documented study of a species about which little was known. 
This adds to a body of oceanographic knowledge which has an almost 
desperate need for more and new data. 

“We know more about the moon than we know about our own 
oceans,” says Heindsmann, “and the oceans cover more than two-thirds 
of the earth. We hear a lot about growing populations and increased 
demands for food and minerals that possibly, at some future time, only 
the ocean can supply. But we know relatively little about the place 
where this is all supposed to happen.” 

The possibility that man might learn to communicate with whales by 
sounds is not too far-fetched. 

The communications aspect has another angle which interests naval 
planners. A person sitting in an office hears typewriters, telephone bells, 
people talking, doors opening and closing. The listener selects whatever 
he wishes to hear from this welter of sound, automatically identifying 
each element. The sea is an equally noisy place—so much so that a 
sonar operator’s toughest job is not to hear something over his head¬ 
phones, but to know what it is that he is hearing. Can man learn to 
listen to underwater sounds as discriminately as a whale? D 

JkiiiiiiiiiiuiiiiiiliiiiiiiiiiiiiiitiiiiiilitiiiiiitiiiiiiiiiiiiiiiMiiiiiiiitiiiiiutiiiiiitmiiiiiiiiiiiiiiiiiiiiikiiiiiimiitiiiiimiiiiiifaiiMiiiiiiiuiiimtiitiitiiMiiiisHititMiiiMtiKitiim 


over long ranges in the sea. The theory 
now being examined, and known as 
“normal mode propagation,” is of great 
importance to ASW. It is similar to 
the process by which radar waves are 
propagated in a wave-guide tube. 

At sea, two large ships are being 
employed in experiments with several 
sound frequencies which are known to 
become partially trapped in the mixed 
surface duct. The mixed surface layer 
occurs frequently in the open sea. One 
of the ships is used to lower ocean¬ 
ographic sensors and long, vertically 
suspended strings of hydrophones, while 
the second ship slowly tows sound- 
makers through the water at varying 
distances. 

By tying all the oceanographic in¬ 
formation and acoustical signals to¬ 
gether on to miles of magnetic tape 
processed through special multi-channel 
tape recorders, and by programming a 
shipboard computer to receive these in¬ 
puts. it is possible to examine theories 
which are used to describe how sound 
should be propagated over long ranges 
in the sea. 

This program,* which combines the 
new aerospace technology with classical 
oceanography, is the most important re¬ 
search effort now being undertaken by 
Lockheed oceanographers. 

Mention was made earlier of giant 
sub-surface waves. Rolling along be¬ 
neath the surface of the sea — their 


Mola Afp/a, the giant sunfish , 
ten feet long and a ton in weight , 
is a potential Sonar false target . 


presence rarely noticed are some of 
the most gigantic waves of all. These 
are the “internal waves” which occur at 
the interfaces of different fluids or be¬ 
tween layers of sea water of different 
density. 

Internal waves far exceed the dimen¬ 
sions of surface waves which are 
formed by the wind. Both are regarded 
as “gravity waves”; that is, the restoring 
force is primarily gravity. However, 
the submerged waves cap be far more 
ponderous because the gradients are 
less. An internal wave train may con¬ 
sist of crests which reach heights of 
300 feet more and an oscillation 
period of many hours. 

A method for detecting and measur¬ 
ing these wqves is to make use of water 
(Continued overleaf.) 
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UTTLB SHORT OF 


REVOLUTIONARY 



Deram 


MICROGROOVE “CERAMIC" CARTRIDGE 

fitted with diamond stylus 

for stereo or mono microgroove records 


Micrographs of a groove recorded with a 10 Kc signal taken from 
three copies of the Decca stereo frequency test record SXL 2057. 



AFTER ONLY 1 PLAYING 


with a good, average-priced 
cartridge. Arrows show damage 




THE DECCA DERAM DOES LESS 
DAMAGE AFTER 250 PLAYINGS 
THAN THE AVERAGE CARTRIDGE 
DOES AFTER ONLY ONE 


The Decca Deram has a tip mass of 0.6 
milligramme; its compliance is 9 x 10— 6 
cms/dyne (lateral) and 5 x 10~ 6 cms/ 
dyne (vertical); tracking weight 2.5 gms. ; 
frequency response ±: 3dB 18 c/s to 18 
Kc/s. 


Retail Price 

$ 12.60 


(£ 6 / 6 /-) 


Sole Australian Agent: 


BRITISH MERCHANDISING PTY. LTD. 

60 Clarence St., Sydney, N.S.W. Telephones 29.1571 (3 lines) 

Also available, a range of Arms from $17.95 (£8/19/6) 


temperatures as a tracer. It enables one 
to watch where the colder bottom water 
moves up to replace the warmer upper 
layer and vice versa. More qualitatively, 
one can note the surface “band slicks” 
which appear on calm days. The slicks 
correspond roughly to the troughs lying 
between the crests of these huge waves 
as they move in passage. 

Until the end of World War II, in¬ 
ternal waves were mainly a matter of 
academic interest, but in the late forties 
speculations and subsequent theoretical 
predictions were made that acoustic 
transmissions are related to internal 
wave conditions. Since propagation of 
acoustical energy is influenced by den¬ 
sity gradients, it is also affected by the 
occurrence of internal waves, which 
change the gradients. 

Density gradients and thermal 
gradients are so closely interrelated that 
Lockheed studies relating to density 
were conducted with vertically aligned 
temperature sensors. To free the ther¬ 
mistor array from the constant oscilla¬ 
tions that would be experienced if it 
were suspended from a ship, sensing 
units were attached to a buoyed vertical 
wire attached to an anchor in 3,600 feet 
of water. 

The thermistors were spaced several 
feet apart in several groups, and set to 
record temperature at relatively fre¬ 
quent intervals. A two-mile undersea 
cable connected the array to a shore 
station, where data received was pro¬ 
cessed through a digital recorder and 
analysed. 

The analysis showed that seasonal 
variations in temperature do take place. 
It was also noted that intense aggrega¬ 
tions of energy occurred at tidal periods 
and in time spans of fifteen to twenty- 
five minutes. Additional data on the 
nature of the sound-channel axis have 
been obtained by these studies. 

Not yet clearly distinguished, how¬ 
ever, is turbulence and periodic, short¬ 
term wave passage. These necessary 
data will be collected not only to aug¬ 
ment existing oceonographic informa¬ 
tion, but specifically to determine cer¬ 
tain factors affecting fluctuations in 
ASW sonar performance. 

Lockheed experts say that, because of 
the ocean’s many and complicating fac¬ 
tors. as discussed, the submarine—and 
especially the modern nuclear-powered 
type—still has the edge in the deadly 
ASW hide-and-seek game. 

However, it is not altogether a one¬ 
sided affair and lurking submarines can¬ 
not take liberties with the U.S. Navy’s 
detect-and-destroy groups, headed by 
Lockheed’s deadly “Orion,” pictured at 
the head of the article. Developed from 
the well-known Neptune aircraft, the 
Orion will shortly be delivered to the 
R.A.A.F. 

The aircraft is equipped with special¬ 
ised acoustical and electronic ASW in¬ 
struments. These integrated ASW avionics 
lead to strange names: “TACCO,” 
“JULIE,” “JEZEBEL” and “MAD.” 

TACCO is a name given to the tacti¬ 
cal co-ordinator for the group. He sits 
in front of his integrated display console 
much like a television director, calling 
for whichever of the tactical systems will 
give him the best picture of the situa¬ 
tion. 

The JEZEBEL system incorporates 
buoys with hydrophones suspended be¬ 
neath the ocean surface. “Seeded” into 
the ocean according to definite patterns, 
the hydrophones pick up noises emana¬ 
ting from a submarine. The advantage 

(Continued on Page 128) 
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OCEANOGRAPHY — continued 


WESTING HOUSE UNVEILS ITS "DEEPSTAR" SUB 



Cutaway drawing of the Deepstar-4000, with its crew of three , one 
seated and two prone. Lockheed is developing a comparable vehicle. 


Westinghouse Electric Corporation 
has recently unveiled its deep-sea research 
vehicle, Deepstar-4000. Deepstar is de¬ 
signed to dive to a depth of 4,000 feet 
for periods of up to 24 hours. It travels 
under its own power at underwater 
speeds of up to three knots. It will carry 
a crew of three men—a pilot, an ob¬ 
server and a co-pilot or second observer. 

The vehicle is one of a “family” of 
deep-diving submersibles which are in 
either design or construction stages. 
Deepstar-12,000, for example, has been 
designed and components are being 
made. Deepstar-20,000 is in an early 
design stage. 

The nine-ton Deepstar-4,000 is 
scheduled to undergo a series of tests, 
including shallow dives in the Chesa¬ 
peake Bay. Following the bay tests, the 
vehicle will be flown to California for 
deep-dive tests to 4,000 feet. 

The Deepstar project is one of the 
activities of the Underseas Division of 
the Westinghouse Defence and Space 
centre at Baltimore. Manager of the 
project is Benjamin F. Moore. 

Deepstar-4,000 was designed with the 
help of French undersea pioneer Captain 
Jacques-Yves Cousteau’s research group. 
Office Francaise de Recherches Sous- 
Marines, in Maiseilles, France. Its hull 
and propulsion motors were fabricated 
by the Westinghouse Marine Division at 
the company’s Sunnyvale, Calif., plant. 
The vehicle was assembled and under¬ 
went preliminary testing in France. 

The high-strength steel pressure hull 
of the vehicle is spherical and has been 
successfully tested for strength at a 
pressure as great as that found at a sea 
depth of 5,000 feet. 

Surrounding the pressure hull is a 
hydrodynamically shaped fairing 18 feet 
long, 7 feet high and lli feet wide. Con¬ 
tained within the fairing is equipment 
for propulsion, lighting, controls, photo¬ 
graphy, and sample collection. The pres¬ 
sure hull houses the crew, operational 
equipment and instruments. 

The two 4.5 h.p. electric motors, one 
on each side, used to drive the Deep- 
star, will operate under high pressure 
while flooded with fresh or salt water. 
Designed in Sunnyvale, California, by 
Westinghouse marine engineers, the 
“free-flooding” motors utilise “wet” wind¬ 
ings and water lubricated bearings. These 
features are refinements of a concept 
first used in motors pumping water from 
deep underground wells. 

Mr Moore said that the Deepstar- 
4,000 becomes a key element in the 
Underseas Division’s charter facilities 
program. This is a world-wide diving 
service which includes a submersible 
vehicle, its “mother ship” and an experi¬ 
enced crew of technicians and engineers. 

The diving service includes such ser¬ 
vices as placement of instruments in 
underwater environments underwater 
photography, military and commercial 
salvage operations, ocean-bottom ex¬ 
ploration, sampling and coring and other 
such activities. 

Advancing technology, geopolitical 
considerations, and the prospect of thin¬ 
ning resources on land are some of the 
reasons for increased activity in ocean¬ 


ography and exploration of the over 70 
per cent of the earth’s surface that com¬ 
prises the world ocean. 

The submersible is positively buoyant 
and obtains its buoyancy from the pres¬ 
sure sphere and syntactic foam. The 
foam has a specific gravity of 0.60 to 
0.65 and a water absorption of less than 
1 per cent after 1,000 hours immersion 
at a pressure of 5,000 pounds per square 
inch. Comprehensive strength of the 
syntactic foam exceeds 9,000 pounds per 
square inch. 

Electrical power for the Deepstar-4000 
is supplied by three separate standard 
lead-acid batteries with a capacity of 
430-ampere hours at 125 volts output. 
One battery is located forward of the 



Fabricating the pressure hull at 
the Sunnyvale , Calif., plant of 
the Westinghouse Electric Corp¬ 
oration's Marine Division. 


pressure hull and two are aft. Each 
battery weighs 1,000 pounds and has a 
minimum life of two years. 

Navigation and recording equipment 
located inside the pressure sphere in¬ 
cludes a gyrocompass, high-resolution 
sonar, a two-way radio, tape recorder, 
and two echo sounders. 

External accessories include a lamp¬ 
carrying arm with hydraulic remote con¬ 
trol for use with movie camera, strobe 
flash and still camera mounts, a pros¬ 
thetic arm with sample collecting tongs 
(also operated by hydraulic remote con¬ 
trol), a sample basket, and a running 
light. 

A mercury system controls the pitch 
of the vehicle. Two large, fast-acting 
hydraulic pistons in forward and aft 
tanks pump mercury back and forth 
rapidly shifting the vehicle’s centre of 
ravity. This tilts the craft upward or 
ownward. 

The submersible is propelled by two 
14-inch-diameter propellers, one on each 
side of the vehicle. Reversing one pro¬ 
peller turns the vehicle about its vertical 
axis. 

Descent by negative buoyancv is con¬ 
trolled by one large and several small 
descent weights located aft on the fair¬ 
ing. Fine control of the vehicle’s depth 
is either by a system of cylindrical bal¬ 
last tanks, which can be flooded with 
seawater for negative buoyancy, or by 
a system of small weights. 

The life support system provides ade¬ 
quate air for the crew for 48 hours. It 
consists of a closed-circuit respiratory 
system with pressure-regulated-flow oxy¬ 
gen cylinders, a carbon dioxide absorber, 
a carbon dioxide concentration indicator, 
and humidity control equipment. Safety 
features include manual ballast and bat¬ 
tery releases for emergency rapid 
descent, an inflatable conning tower, an 
inflatable life raft, a radio set, and nor¬ 
mal emergency breathing apparatus. B 
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Maintaining 
constant airflow 
at temperatures 
down to —35 C. 


STC 

Transverse Flow 
Blowers 




This sturdy, small-scale air-moving 
system is designed for building into 
refrigeration equipment—or any¬ 
thing else that requires air move¬ 
ment. STC Transverse Flow Blowers 
(Series QLD) incorporate compact¬ 
ness and high efficiency. The extra 
advantages of constant airflow (99% 
whirlfree), long range of airstream 
and virtually silent operation are 
assured. Characteristics include: 
Stable pressure/air output over the 
entire working range; robust mech¬ 
anical construction and reinforced 
self-lubricating sintered-bronze bear¬ 
ings for long service life. 


Standard design series QLD blowers 
are suitable for operation in ambient 
temperatures of 0 to 60 C. ( -32 
to 140 F.). Other models, available 
on special order, extend this tem¬ 
perature range to 35 C. 


For further information, write to: 

Standard Telephones & Cables Pty. 
Limited, Components Division, 
Moorebank Avenue, Liverpool, N.S.W. 
Phone 602-0333. Melbourne 44- 
5161, Canberra 9-1043, Brisbane 
47-4311, Perth 21*6461, Adelaide 
51-3731, Launceston 2-2231. 



AN 

world-wide telecommunications and electronics 
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Laser Beam 
Information 
Storage 

One hundred million 
bits of information 
per square inch of 
photographic film 



Dr M, A, Habegger, of IBM's Development Laboratory at 
Poughkeepsie , N.Y ., adjusts the selector , consisting of a series 
of special crystals and prisms (see diagram below). It deter - 
mines which colours the laser (at right) will generate and emit. 


An experimental device which changes the colour of a 
laser beam at electronic speeds has been developed by IBM 
scientists in the U.S.A. The scientists believe it could lead 
to the development of colour-coded computer memories with 
up to a hundred-million bits of information stored on one 
square inch of photographic film. 

The wavelength (or colour) selector, as the device is 
called, consists of a series of special crystals and prisms 
placed within a laser which generates a multi-colour light 
beam. By applying proper voltages to certain of the crystals 
all colours are blocked except the one selected. 



Experiments in the development laboratory of IBM 
Corporation at Poughkeepsie indicate the feasibility of 
125,000 colour selections per second. Previous colour selec¬ 
tion techniques proved too slow for use in computers. 

Photographic memories in which tiny spots on film 
represent the “ones” and “zeros” of computer language have 
previously been described by computer scientists. The high- 
density storage system now envisaged, using the laser colour 
selector, would be attainable in a system where the “ones” 
and “zeros” are stored in layers, according to colour, in the 
film’s emulsion. 

With a reversible photosensitive medium, such as photo- 
chromic glass, the selector could be used as the key element 
in a high-speed, high-density memory in which one colour 
would record information in the medium, a second colour 
read the information, and a third colour erase it. 

The colour selector also shows promise for optical 
communications. Colour-coded light beams could carry 


information, in place of wire or cable, either within a com¬ 
puter or between remote points. 

The experimental laser wavelength selector developed by 
IBM is used with an argon-ion laser, though it could be 
modified for operation with any multi-colour laser. 

Argon-ion lasers emit a multi-colour light beam—that 
is, a beam which normally oscillates at several frequencies 
simultaneously. The selector is placed within the laser’s 
cavity and is so arranged that light of the selected wave¬ 
length passes through with little loss in intensity, while all 
other wavelengths suffer losses too great to achieve oscilla¬ 
tion. As a result, a laser will oscillate at the selected wave¬ 
length only, producing a single colour beam. 

The selector comprises a crystalline quartz rod, a 
quarter-wave plate, potassium dideuterium phosphate (KD*P) 
electro-optic crystals and Brewster angle windows. These 
elements are tightly stacked with a film of silicone oil 
between them to minimise light loss. Electrodes attached 
to the KD*P crystals provide electronic control for colour 
selection. Laboratory tests have shown the feasibility of 
electronically switching the crystals more than 125,000 times 
a second. 

How It Works: The selector components combine to 
control the polarisation of the laser beam. Light of the 
desired wavelength is polarised in one direction while light 
of the unwanted wavelengths is polarised in a different direc¬ 
tion. 

The beam emerging from the laser tube is linearly 
polarised with respect to the first of two Brewster angle 
windows to reduce reflection losses. After passing through 
this window, the beam enters the crystalline quartz rod, 
where the plane of polarisation is rotated by an amount 
proportional to the wavelength of the light and is elliptically 
polarised after it passes through the quarter-wave plate. 

On passage through the KD*P crystals, light of the 
selected wavelength again becomes linearly polarised while 
light of all other wavelengths remains elliptically polarised. 
The wavelength selected is determined by voltage applied to 
the crystals. 

The beam then passes through the second Brewster 
angle window, which is so oriented that elliptically polarised 
light suffers losses while the linearly polarised light (the 
wavelength selected) does not. 

A mirror feeds the light back through the selector to 
the laser tube, thereby achieving oscillation at the selected 
wavelength. 

Reference: This experimental system is reported in the 
IBM Journal of Research and Development, Volume 10, 
Number 4, July, 1966, in an article by Dr Millard A. 
Habegger, Thomas J. Harris and Dr Erhard Max, of IBM’s 
Development Laboratory in Poughkeepsie. D 
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A typical application where stress 
graded timber can provide con - 
siderable cost savings. The 
grading stamp is visible on many 
of the supports . 

parison with clear timber by limiting 
the sizes of knots visible on its surface. 
This knotty timber was graded to 60 
per cent of clear timber when it had 
knots up to a quarter of the width of 
the face in which they appeared. 

These visual grading ryles rest, in 
some cases, on actual experimental work 
carried out by research organisations in 
an attempt to formulate satisfactory 
standards. In other cases, they are 
merely a guess made on the basis of 
very incomplete data and consequently 
are inaccurate predictions. The mere 
appearance of a defect is at best a 
crude guide to its effect on the strength 
of the timber. 

The limitations of this method of 
grading have played a big part in dis¬ 
couraging the use of timber, in engi- 


Electronic Timber Grading 


By BILL BAVERSTOCK 


Timber, until now, has suffered from the serious disadvan¬ 
tage that the strength of individual pieces could not be ac¬ 
curately measured. As a result large and costly safety mar¬ 
gins had to be allowed, putting timber at a disadvantage 
with other materials. But now, thanks to an Australian in¬ 
vention, this has all been changed. 


neered structures, against the competition 
of materials such as steel and concrete 
whose exact strength is known. When 
timber has been used it has been cus¬ 
tomary to provide a substantial margin 
of safety by specifying members heavier 
than necessary, causing waste of 
material and increased costs. 
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But now, due to the development of 
a grading machine by the Wood Tech¬ 
nology Division of the Forestry Com¬ 
mission of N.S.W., accurate mechanical 
grading of timber is a reality. The 
Mechanical Stress Grader developed by 
technical officers of the division is the 
only machine in the world that accur¬ 
ately and thoroughly grades timber that 
is passed through it. It does this by 
making use of a correlation between the 
stiffness of timber and its bending 
strength. 

The machine consists of a pair of 
vertical power-driven rollers, 36in apart, 
between which is a loaded roller which 
forces the timber against them by pres¬ 
sure exerted on the other side of it. 
The plank is put on edge and carried 
into the machine on horizontal power 
conveying rollers. Its leading end passes 
between a pair of open power feed rollers 
which, sensing its entry, close automatic¬ 
ally and convey the plank into the 
“loading zone.” When the leading end 
of the plank reaches the second vertical 
roller, a sensing device operates the 
loaded roller in the centre of the span 
between the vertical ones. 

The amount by which the loaded 
roller deflects the timber is sensed by 
a deflection measuring roller opposite 
the loaded roller and, depending on the 
group into which the deflection falls at 
any given spot in the plank, actuates a 
spray head which marks the timber with 
a coloured spray. 

As each spray is applied, a corres¬ 
pondingly coloured lamp flashes. 

When the trailing end of the plank 
leaves the vertical power feed rollers. 


One of the first essentials to the de¬ 
sign of any structure is an exact know¬ 
ledge of the stress each member must 
bear without risk of failure. With steel 
this is merely a matter of quick refer¬ 
ence to the table of working loads pro¬ 
vided by the manufacturers for all their 
products, but until recently the safe 


working loads of timber has been an¬ 
other matter. 

Formerly, timber has been graded for 
strength largely on the experience of 
sawmillers, governed by certain rules. 
Recommended by the Standards As¬ 
sociation, these rules assessed the rela¬ 
tive strength of faulty timber in com- 


The latest version of the stress grading machine which measures, 
memorises , and allows for variation in timber shape when determining 
its strength. Reference to the diagram opposite and the text will explain 
the operation of the computer and memory. 
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these open ready to admit the next piece, 
the loading roller is unloaded and the 
colour marking system is switched off. 

By a glance at the colour marks on 
the plank when it emerges from the 
machine the operator can tell immedi¬ 
ately into which grade it has been 
placed. The colours range from white 
(which means that no spray has been ap¬ 
plied) indicating grade 1, through green, 
yellow, black and red. A red spray in¬ 
dicates rejected timber and combinations 
of colours indicate various grades from 
grade 1 to grade 7. 

The operator puts the timber into ap¬ 
propriate groups by noting the lowest 
strength point marked on the piece. 

The presence of a knot in an other¬ 
wise clear plank is indicated by a short 
red steak revealing at a glance the weak 
spot in the timber. Many rejected pieces 
may be upgraded after the red-marked 
defect is docked off. 

The system just described has one 
basic limitation. Small bends or other 
natural distortions in the shape of the 
timber can be interpreted by the mach¬ 
ine as deflection due to pressure from 
the loading roller, and thus cause a de¬ 
fect mark to be made indicating a weak¬ 
ness which does not, in fact, exist. 

This can be overcome by feeding the 
same piece of timber through the mach¬ 
ine a second time, but turned over so 
that pressure is applied to the opposite 
face. After the second run, comparison 
between the marks indicates the grade 
of timber. In general, a simple set of 


rules allows an “average” grading to be 
assessed from the markings on both 
sides, but a red marking, even on one 
side, is always interpreted as a defect 
which must be rejected. 

Although giving a satisfactory end 
result, this arrangement has the disad¬ 
vantage that it calls for handling of 
each piece of timber, thus adding to the 
cost. To overcome this a “left hand 
machine” has been developed which ap¬ 
plies force to the face opposite to that 
on the conventional machine. The two 
machines may then be run in tandem 
without the need to turn the timber over 
or handle it in other ways between tests. 

However, the most recent development 
is aimed at eliminating the need for a 
second machine. This uses a small com¬ 
puter in conjunction with a shape meas¬ 
uring arm, which measures deflections 
in the timber in its unloaded condition 
before it enters the loading zone. This 
shape is “memorised” by the computer 
and, as the timber is moved past the 
loading roller, the computer is able to 
decide whether a movement of the de¬ 
flection measuring roller is due to a 
defect or the natural shape of the tim¬ 
ber. 

In this version of the machine there 
are two transducers; a shape measuring 
transducer (transducer “A”) and, follow¬ 
ing it, the original deflection measuring 
transducer (transducer “B”). Both use 
the same kind of mechanism to convert 
timber movement into electrical values. 
As far as transducer “B” is concerned. 


This block diagram should be studied in conjunction with the text for a 
clear understanding of how the computer operates . 


this is a refinement on the older design, 
which used a simple combination of 
four microswitches. 

Each transducer consists of a roller 
fitted to the end of a pivoted arm, the 
roller bearing against the face of the 
timber. At the pivoted end of the arm 
is a mirror which reflects light from an 
exciter lamp on to a battery of 20 
photo-cells, the position of each cell 
corresponding to a movement of the 
measuring roller equal to .02in. Thus 
tne information regarding the plank’s 
deflection at any moment is sensed by 
one of the cells in the battery and fed 
to the computer. 

The computer’s memory is a relative¬ 
ly simple arrangement — as computers 
go—and for this reason alone it is worth 
considering in some detail. For those 
readers to whom the computer is an un¬ 
believably complex black box, this ex¬ 
planation may provide a welcome break¬ 
through. 

The actual memory units are capa¬ 
citors and there are seven banks of 
these, with 20 units in each bank. 
Thus, in each bank, there is one 
memory unit for each photo-cell in 
the transducer. Associated with each 
memory capacitor is a reed switch 
which functions as a relay between the 
photo-cell and the memory unit capa¬ 
citor. 

As any particular photo-cell is 
energised by a beam of light it com¬ 
pletes a circuit through the energising 
coil of its own reed relay, causing the 
reed contacts to close. When they do, 
they complete another circuit which 
causes the memory unit capacitor to 


TRANSDUCER "A" 


READ IN 
REED BANKS 


SHAPE MEMORY UNITS I — 20 


READ OUT 

REED BANKS MONOSTABLES 
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An early version of the stress grading machine, before the addition of the 
shape measuring facility. The load roller can be seen in the centre of 
the picture . It is powered by compressed air. 

be charged. This charged capacitor presents a timber length of three feet, 
then represents one item of informa- This is exactly the distance between the 
tion stored in the computer s memory, shape measuring roller and the deflec- rafters and floor joists. In the pre- 


cell is not a fixed one. It can be changed 
relatively easily by moving the photo¬ 
cell bank either closer to or further 
away from the mirror. 

The division’s technical staff is now 
developing a mechanism that, instructed 
by the computer, will automatically stack 
timber according to its grading. Already 
a device is in use on a stress grader in a 
big Sydney sawmill and joinery factory 
that prints the grade, size and miller’s 
name on each piece of graded timber as 
it leaves the machine. 

Patent rights to the stress grader and 
its appliances are held by the Forestry 
Commission of N.S.W. and wide interest 
in the machine has been expressed over¬ 
seas. The machines are made by Isles 
Forge and Engineering Company of 
Coffs Harbour, N.S.W., a prominent 
firm in the timber and sawmill equipment 
industry, and it has shipped stress 
graders to New Zealand, South Africa, 
and Rhodesia. 

The Russian timber industry has ex¬ 
pressed interest in the machine and they 
will also be made under licence in the 
U.S.A., Canada and South Africa. Mach¬ 
ines at present in use have a speed of 
200 feet per minute, but later models 
will operate at up to 500 feet. The mach¬ 
ines were built under the supervision of 
Mr E. B. Huddleston, Chief of the 
Division of Wood Technology, and Mr 
H. E. Booth, officer-in-charge, Timber 
Physics Section. 

Already, economic benefits resulting 
from machine grading are impressive. It 
enables high strength timber to be 
selected and used for heavier loadings, as 


fabrication of roof trusses for house con¬ 
struction, lighter high-strength material 


The above applies to only one bank tlon measuring roller, 
of memory units at a time. A seven Thus, by the time that section of the 
position rotary switch, driven from timber originally memorised in bank can be used in longer span trusses, thus 

the main machine shaft, in effect number one reaches the loading roller, saving time and money by eliminating 

the readout section of the clock switch the need to use timber of larger section, 
has begun to read bank number one Another recent application for stress 
and feed it to a comparison circuit grading has been the selection of about 
which, at the same instant, is receiving 12,0C0 ladder stiles for use in ladders 
information from the deflection measur- ordered by the P.M.G.’s Department. In 
ing transducer (transducer “B”) repre- this case, the machine is doing something 

senting the amount of deflection sensed which might be impossible to achieve in 

by the deflection measuring roller. any other way, that is, detect hidden 


switches the bank of 20 photo-cells 
from one bank of memory units to 
the next, as the timber moves through 
the machine. This switch is called the 
“clock” mechanism of the computer. 

In fact, it really switches the ener¬ 
gising voltage to each bank of reed 
switches, the photo-cells being per¬ 
manently connected. This simplifies the 
switching mechanism. Also, as each 
bank is “switched off”, anv reed re¬ 
lay that was closed and holding a 
capacitor in a charged condition will 
open, leaving the capacitor charged 
and with no circuit through which it 
can discharge. Thus it remains charg¬ 
ed until subsequently read out by an¬ 
other section of the same clock 
switch. 

Let us assume, then, that we start 
a piece of timber moving through the 
machine and that the clock switch ener¬ 
gises (say) bank number one of the 
memory at this instant. As th e timber 
advances the clock switch rotates and. 


The latest machines can print the size, the miller’s symbol, and a grading 
code on the timber as it is processed . 


If comparison of the two pieces of 
information, i.e., one from the deflec¬ 
tion measuring roller and one from the 
memory bank, shows that the amount 
of deflection in the timber is the mini¬ 
mum that would be expected from it 


faults which, otherwise, could easily 
endanger people’s lives. 

Similarly, scaffold planks used by con¬ 
struction companies need to be free from 
hidden defects and one of the electricity 
authorities has recently taken advantage 




after six inches of movement, energises natural distortion which was present be- °! d S er „f 
bank number two. If there has been any f ore t he load was applied, then the reiiaouity. 


change in the shape of the timber, this 
will be indicated by a different photo¬ 
cell being energised. This process con¬ 
tinues until all seven banks have been 
energised, after which the switch reverts 
to the number one bank and the process 
is repeated. 

However, before number one bank is 
used again the information it originally 
held is read out and erased. Since it is 
not feasible to store information in any 
particular bank at the same time as it 
is being read, the practical storage of 
the memory system is really only six 
banks which, at six inches per bank, re¬ 


machine will grade it as top quality Other suggested applications which 
Alternatively, greater orders of deflec- could benefit from the system are boat 


tion, again by comparison with its 
natural shape, will initiate suitable 
grade makings, right down to “reject.” 

As, mentioned earlier, the photo-cell 
transducers measure the timber move¬ 
ment in steps of .02in and, since there 
are 20 steps, are capable of measuring subjected to visual grading. Even rela- 
a total movement of .4in or, with the tively low strength grades can find a use 


building, and light aircraft, sailplane, 
and glider construction. 

At the sawmill, machine grading 
makes possible a higher yield of struc¬ 
tural material by accepting pieces which 
probably would be down graded when 


system “at rest 1 

tion, a movement in either direction of 
.2in. This mid position is represented by 
photo-cell number 10 in the bank. 
However, the ratio of .02in per photo- 
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tively low strength grades 

in a normal mid posi- in some parts of framing. The stress 
grader now makes available to the 
engineer and architect a material free 
from the vagaries and uncertainty associ¬ 
ated with visually graded timber. P 
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Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 fl 

City Branch: 18 Bourke St., Melbourne. Tel. 32 2672* 1 

Tel. 29 4563, 29 4564 

Wholesalers v 
Trade-ins accepted 


ydney Store: 257 Clarence St., Sydney. 

Australia's Greatest Hi-Fi Centre 


THE MK.II KELLY RIBBON 
TWEETER 

Regarded as the most effective and advanced 
tweeter available for domestic speaker systems, 
the Kelly Mk. II is priced at only $39. The 
use of the Acoustic Lens to disperse high 
frequencies is recommended for improved 
performance. 


THE KELLY ACOUSTIC LENS 

The Acoustic Lens provides maximum dis- 
persion of high frequencies when used with 
the Kelly Ribbon Tweeter. Made of high 
density plastic, the lens simply fits to the 
front of the tweeter ... up to 15 kc/s the 
coverage pattern is constant Cl A 
within 3 db over 150 degrees. 3 III 
Price . ...... _ 


NEW MODEL KELLY MK. V 
12” BASS SPEAKER 

This new 12" bass reproducer has a basic 
resonance of 25 c/s and total flux of 250.000 
maxwells. A new magnet assembly is a major 
feature . . . frequency response is 30-5000 c/s. 
Power rating is 35 watts . . . use being made 
of a new type laminated former with the voice 
coil actually embedded in polyester resin, 
allowing greater power out-puts. & A E 
Transient peaks of 100 watts will 
not damage the assembly. Price . 

NEW 15" WOOFER SPEAKER 
(Mk. VII) 

Rated at 50 watts, the frequency response of 
this new bass reproducer is 30-5000 c/s. total 
flux is 350.000 maxwells. Recommended cross¬ 
over frequency is 2500 c/s. (The Kelly Cross¬ 
over costs $11). The Mk. VII uses a lamin¬ 
ated aluminium former with the voice coil 
embedded in polyester resin . ,. . the metal 
core acts as a heat sink allowing larger power 
outputs than normal. Guitar models C C 

also available at the same price. 

Fncel price . . ...... ^ ** ** 

“SARLON” SPEAKER FABRIC 

Many types of SARLON acoustic fabrics arc 
now available at Fncel Stereo Centres . . . 
ask to see them! Several types are of par¬ 
ticular interest to the ultra modern home 
owner. 


ROLAND FAX 150 STEREO 
AMPLIFIER 

Incorporating an AM and FM Multiplex, the 
Roland offers excellent results for a modestly 
priced stereo amplifier. Ask for an EMQ. 

NEW SYDNEY STORE AN 
IMMEDIATE SUCCESS! 

Conveniently situated on the Ground Floor of 
the 2.SM Building, the Sydney Fncel Stereo 
Centre has become very popular with Sydney 
audio enthusiasts. Telephone number is 
29 4563/4. See Sydney’s widest range of audio 
equipment — including many exclusive Fncel 
lines ... all components are BRAND NEW 
and FULLY GUARANTEED. An Fncel Ser¬ 
vice Centre has also been established in Sydney 
to provide prompt attention when necessary 
for all Encei equipment. 

WHAT IS AN EMQ? 

Because of trade agreements many prices 
cannot be advertised so we advise you to write 
to us for an LMQ ... an Fncel Mail Quote. 
Please print your name and address in BLOCK 
LETTERS . . . and, if you’re writing for 
amplifier or tape recorder information, please 
be reasonably specific as our stock of these 
items is extremely wide. Help us to help 
you! 

COMPLETE ENCEL STEREO 
SYSTEMS 

Encei Electronics has sold thousands of com¬ 
plete Encei Stereo Systems — cabinets are 
carefully hand-crafted — you make your own 
choice of the finest collection of audio com¬ 
ponents in Australia. Cabinets are available in 
any period or style, polished or sanded ready- 
for-finishing. _ _ __ 

SPEEDY MAIL ORDER SERVICE 

Please give us your name and address in 
BLOCK LETTERS when ordering. All Encei 
equipment is BRAND NEW and Sales Tax 
is included in Encei prices. We care-pack and 
freight anywhere. Service is available at the 
Encei Service Centre in Melbourne and also 
at the Fncel Stereo Centre, 257 Clarence 
Street, Sydney. 


THE NEW COSMOS SW-30C 
STEREO AMPLIFIER 

With X watts R.M.S. or 15 watts I.H.F.M. 
in each channel . . . push pull OBMlS’s . . . 
and a wide frequency response of up to 20 
kc/s. this budget priced stereo amplifier has 
many attractive and functional features. 
Speaker matching is 4, 8 or 15 ohms. Pick-ujj 
sensitivity is 5 mV. a headphone jack is pro¬ 
vided together with all controls G Cf\ 

for necessary flexibility. Fncel 3U 


SPECIAL INTRODUCTORY OFFEK 
ON MICRO EQUIPMENT! 

The “Micro” tone arms and cartridges arc 
absolutely outstanding in their respective 
categories . . . the MA77 tone arm was 

reviewed in “Electronics Australia” pages 126- 
127, April, 1966. The same pages carried 
reviews of two Micro cartridges, the SC 301 
ceramic diamond and the M-1007 magnetic 
diamond. The MA77 arm and the stereo 
diamond stylus cartridge M-1007 sell for 
£stg26 (CA32/I0/-) in the United Kingdom. 
Fncel Special Introductory Offer includes both 
items for only $47 (£A23/10/-)! IMPORTANT: 
100 MA77 tone arms and 100 M-1007 cartridges 
have been reserved to meet the expected heavy 
demand. Write or call now! 


THE NEW ENCEL CSM-40 M.F.B. 
STEREO AMPLIFIER! 

The remarkable new Encei CSM-40 offers 
more features, more performance, more value 
. . , similar units are usually twice the Encei 
price. Output is over 15 watts RMS (over 35 
watts I.H.F.M.) in each channel, frequency 
response is 20-40,000 c/s, input sensitivities 
are as low as 1.5 mV. Loudness control, 
rumble filter, scratch filter, separate bass and 
treble controls, tape monitor, headset jack, 
motional feedback control and circuitry, sub¬ 
stantial grain-oriented output transformers . . . 
all are standard on the Encei CSM-40. The 
balance meter may he switched in and out of 
circuit . . . the filaments of the pre-amplifier 
are DC . . . the output of cartridges such as 
the ADC 10E and 4F will load the CSM-40 
and provide excellent results. Above all, this 
stereo amplifier is most satisfying to sit and 
listen to . . . see and hear the CSM-40 at 
Encei Stereo Centres in Melbourne and Sydney. 
Mail orders will be care-packed and 
freighted anywhere. Encei price is \| /W 
only .. £64/10/- 


LUXOR TAPE RECORDERS 

Regarded as one of the Continent’s leading 
tape recorders, EUXOR is now’ distributed in 
Australia by Encei Electronics Pty. Ltd. 
Illustrated is the new model MP464.* a four 
track - three speed recorder with a frequency 
response of 50-19,000 c/s plus or minus 4 db. 
(at 7L ips). Pick-up sens, is 100 mV, micro¬ 
phone sens, is 7 mV for mono or stereo 
microphones. Write for complete specifica¬ 
tions und price. This LUXOR stereo recorder 
has been favourably reviewed overseas — and 
is now available in Australia for the first 
time. Other LUXOR models will follow'. 
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TOOLS FOR THE CONNOISSEUR 
AND CRAFTSMAN 


NEW 


'/tUttiee&pies 

... is the most efficient and versatile soldering iron available. MINISCOPE 
is so light it allows that feather touch so necessary with delicate soldering 
operations, yet it carries out the work of a conventional 75-watt iron on 
larger jobs. SPEED: FIVE seconds from cold, thereafter instantaneous. 
MINISCOPE is the fastest iron obtainable. The new model features: 
(1) Slotted, unbreakable nylon centre piece. (2) Adjustable switch lever 
travel. (3) Complete temperature control at your fingertips. Heat only as 
much, where and when it's needed. These features are exclusive to MINI¬ 
SCOPE. Weight, iy 4 ozs. complete. Price , 52/9 ($5.28). 


NEW "NATIONAL TRANSFORMER” 


complies with the 
New S.A.A. specifica¬ 
tion C.126 and fitted 
with a 6-ft. 3-core flex 
and 3-pin main plug. 
Price $6.70. 


VIBRASCOPE 


Protect your property by inscribing it with VIBRASCOPE—it etches on any metal 
—ferrous or non-ferrous—hardened or annealed—dull or polished. Good 
penetration—lasting results. 

Both VIBRASCOPE and MINISCOPE operate on voltages from 2.5 V. to 6.3 V., 
A.C. or D.C., or from 240 V. A.C. mains through a NATIONAL Scope Trans¬ 
former. Price 35/- ($3.50). 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 
THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm, J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT, KINGSGROVE, N.S.W. 50-0111 




VICTORIA: 

A.E.E. CAPACITORS PTY. LTD. 

202 BELL STREET, PRESTON. 44-0491 


TASMANIA: W. P. MARTIN PTY. LTD. 

202 Argyle Street. HOBART 

S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE 


N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cabljs Street, WELLINGTON, C.3 . 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10 Teed St., New Market, AUCKLAND, S.E.l 


W. AUSTRALIA: I. W. HOLMAN & CC 
249 James Street, PERTH 
QUEENSLAND: K. H. D0RE & SONS 
505-507 Boundary Street, BRISBANE 
ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 


Mmimimimi mimmiw M iim ii 

Please forward free illustrated literature and specifications 


E0GP 


m Wm. J. McLeflan & Co. Name 
Pty. Ltd. 

* THE CRESCENT, KINGSGROVE , Address 
N.S.W. 50-0111 

My usual supplier is 

fliiiiliHiHiiiiiiiiiiHiiuiiiinNimiiiiiimminiini 
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Australia's role in the 

COMMUNICATIONS SATELLITE SCHEME 

FOR THE PACIFIC AREA 


A world-wide demand for increased facilities for internat¬ 
ional communications has focused attention on earth orbit¬ 
ing satellite relay stations as a means of supplementing ex¬ 
isting cable and radio channels. An international consortium 
called INTELSAT with 51 member countries, including 
Australia, was formed in 1964 for the purpose of establish¬ 
ing a global satellite system for commercial telecommuni¬ 
cations. INTELSAT already has one satellite in orbit, and 
two more will be launched later this year. 


The affairs of INTELSAT are ad- tational effect of the sun and the moon. 


cells which will keep the equipment in 
operation when the satellite is in eclipse. 

Both satellites will be located over 
the equator, one in the equator, one in 
the Atlantic Ocean area, at 6° west 
longitude, the other over the Pacific 
Ocean at 174° east longitude, which is 
to the north of New Zealand. 

O.T.C. will initially provide service 
through this latter satellite via an earth 
station which it will establish this year 
near Carnarvon, Western Australia. The 
Carnarvon station will be a compara¬ 
tively small station designed to provide 
M ^ support communications for the U.S. 

ministered by a committee of manage- and irregularities in the shape of the Governments APOLLO project (man- 
ment which meets regularly at the con- earth, tend to make it drift out of posi- ned landing on the moon) and will be 
sortium’s headquarters in Washington, tion. To hold INTELSAT II station- u ^ ed * or Purpose of relaying tele- 
U.S.A. The committee consists of 15 ary, it will carry on board tanks of P?°? e conversation and data for the 
delegates representing 25 countries, and hydrogen peroxide which will be jetted National Aeronautics and Space Admin- 
Australia, with a 2£% share of the total off from time to time to keep the satel- l? tratlon (NASA) APOLLO project from 
capital cost (estimated at $US200 mil- lite accurately in position, 
lion) for the space segment only ex- The radio equipment carried wjll con _ 

those^with a seat on the ’management s ‘ st tWO * n( * e P enc * ent amplifiers and narvon wm proviae ir 

a seat 0n 016 managemem transponders (frequency changers). For the manned spacecraft, 

committee. - --- . - In the Carnarvon station q.T.C. will 


Carnarvon to America. A communica¬ 
tion and tracking station to be operated 
by N.A.S.A. at an adjacent site in Car¬ 
narvon will provide the actual link to 


reliability, many items will be installed _ w _ _ _..._ ..... 

Overseas Telecommunications Com- in duplicate, while some particularly be using a square antenna approximately 
mission (Australia) is the Australian critical items will be carried in quadru- 42ft across. This antenna, although 
communications entity designated by the plicate. It is expected that the satel- adequate for the tasks for which the 
Australian Government for the purposes lites will receive at around 6000MHz station is being installed, is not designed 
of the international satellite agreements, and retransmit at around 4000MHz. for television picture reception from 

Power «° operate the equipment will satellites. The approximate cost of 
be provided bv solar cells distributed establishing the Carnarvon station will 
TSfrf £ technfeal around the outside surface of the satel- be about $2.5 million. 

and < financid eS experts e for 1 ^xami5e!' nlCa lite - Some 13,000 of .these cells will be Although the primary purpose of 

INTELSAT’s first practical venture in 
the field of commercial telecommunica¬ 
tions was the INTELSAT I satellite 
(nick-named “Early Bird”), which went 
into service over the Atlantic Ocean last 
June, and carries communications be¬ 
tween Canada and the U.S.A. on the 
one hand and Britain and Europe on 


used, in conjunction with nickel-cadmium 


(Continued overleaf) 


COASTAL RADIO STATION VETERAN RETIRES 


One of the veterans of 

unc Jittiiu ana ouuuu auu cutuye wu f j_. rA . ct .i 

the other. INTELSAT is capable of «£ Coastal Rfd.o Service, 
carrying 240 telephone conversations 
simultaneously, but can also be used. 

when required, for trans-Atlantic relay # ^ ~ - 

of TV programs. The satellite can also ° n TU€S ” 

relay telegraphy, high-speed data and day - 

photo-telegrams (facsimile pictures). In the - ear ^ days ...°? 


Mr Charles Wallace, retir¬ 
ed from the operating staff 
of Sydney Radio at the age 


morse telegraphy skilled 


In November, 1965, INTELSAT de- operators like Mr Wallace, 
cided to place contracts for further com- working with primitive 
munication satellites and will launch equipment, kept the lines of 
two of these during the latter half of communication open and 
this year. Like INTELSAT I, they are brought a measure of 
of the “synchronous” type—that is, each security to the seafarer and 
will take exactly one day to perform one to the early fliers, 
orbit and thus will appear to be station- Charles Wallace was on 
ary above one point on the earth’s sur 
face. 


These satellites to be known as IN¬ 
TELSAT II, will be an improved version 


duty with the Coastal Radio 
Service (at Sydney Radio) 
in 1928 when Sir Charles 
Kingsford-Smith made the 



of the INTELSAT I. Like the earlier historic Oakland to Brisbane Pacific the “Southern Cross” the following year 


type they will be made in the U.S.A. 


crossing and personally maintained the when the plane was forced down in the 
and will" be launched from Cape Ken- radio watch on the “Southern Cross.” Northern Territory, 

nedy by a three-stage rocket of the “im- He was also on duty when Mon- In this picture Mr Wallace is receiv- 

proved delta” type. When in orbit they crieff and Hood were lost in the same ing his “retirement handshake,” as well 

will be located 23,000 miles above the year when the ill-fated Ryan went as a gold watch and a cheque to mark 

earth. down over the Tasman Sea, and was the occasion, from O.T.C. general man- 

Once a satellite is in orbit the gravi- the last man to receive signals from ager Mr Harold White. H 
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MOVABLE SATELLITE TRACKING STATION 


A transportable ground station for an international satellite communi¬ 
cations program arrived in Australia recently from the U.S.A,, and 
has been erected at Cooby Creek, near Toowoomba, Queensland. 




The station was constructed by 
General Telephone and Electronics In¬ 
ternational Inc., of New York, under a 
$3 million contract with the United 
States National Aeronautics and Space 
Administration (NASA). Other stations 
participating in the research program 
will be located in the United States, 
Canada and Europe. 

Mr James D. Thomson, Australian 
sales manager of General Telephone 
and Electronics International Inc., said 
the station was expected to be opera¬ 
tional by October, and that, under agree¬ 
ment with NASA, the station would be 
operated by the Weapons Research 
Establishment of the Australian Depart¬ 
ment of Supply. 

About one dozen engineers, including 
Australians, who would operate the 
station, had been trained at the United 
States facilities of Sylvania Electric 
Products Inc. a subsidiary of General 
Telephone and Electronics. 

The Toowoomba ground station is 
one of three built by NASA for its 
Applications Technology Satellite 
(A.T.S.) project designed to extend the 
scope of spacecraft technology in com¬ 
munications, meteorology and scientific 
observation at the medium (6,000 
nautical miles) and synchronous (22,300 
nautical miles) orbits. 

The major goal is to prove out the 
gravity gradient concept of spacecraft 
orientation at high altitude. 

The project will also investigate 
materials research, thruster technology, 
altitude determination and spacecraft 
stabilisation. Experience gained in ran¬ 
dom multiple access will benefit the 
international communications satellite 
network. 

Five spacecraft are scheduled to be 
launched from 1966 to 1969 in connec¬ 
tion with the A.T.S. project. All will 


The heart of the aerial system 
is this radio frequency feed, de¬ 
signed by Sylvania Electric Pro¬ 
ducts, a subsidiary of General 
Telephone and Electronics Inter¬ 
national . It consists of a trans¬ 
mitting element (centre) and 
four receiving elements which 
permit the aerial system to re¬ 
ceive communications signals 
and extract radio tracking infor¬ 
mation simultaneously . 
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Here the radio frequency feed 
is being tested in an ultra-quiet 
chamber where spikes of foam 
rubber absorb sound to provide 
a virtually echo-less and inter¬ 
ference free area. 

be placed into orbit from Cape Ken¬ 
nedy, Florida. 

The Australian station will transmit 
and receive information from all five 
satellites. The station will perform 
automatic radio tracking, transmission 
and reception of multiplex telephone, 
television, and wideband data; and satel¬ 
lite telemetry and command informa¬ 
tion. 

The heart of the aerial system is the 
radio frequency feed which was designed 
and developed by Sylvania. It con¬ 
sists of a transmitting element, and four 
receiving elements, which permit the 
aerial to extract radio tracking informa¬ 
tion and receive communications signals 
simultaneously. 

Three 40ft vans house the ground 
station’s control equipment and a major 
portion of the control electronics. The 
vans have removable walls which per¬ 
mit the units to be located side by side 
as a single unit. The telemetry and 
command equipment that controls the 
satellite is housed in a fourth van. 

The station’s 40ft diameter parabolic 
aerial can be dismantled and, with the 
support pedestal, transported in a flat¬ 
bed trailer. A second trailer carries 
jacking equipment and a boom crane 
necessary to erect the aerial. In addi¬ 
tion, the station includes two power 
vans and five house-type vans for office 
and maintenance facilities. 

Under a separate contract, General 
Telephone and Electronics is developing 
a “counterspun” aerial for one of the 
satellites which will be used in the 
A.T.S. project. It will be mounted on a 
spacecraft which will revolve on its axis 
at 100 rotations per minute to prevent 
tumbling during orbit. Q 
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COMMUNICATIONS 

SATELLITES (con*.) 

INTELSAT II is comhiunications for 
the APOLLO project, it will accom¬ 
modate a number of chahneis (at present 
estimated at 180 telephone channels) 
over and above the APOLLO require¬ 
ments, so that it will have a useful life 
as a communications satellite. As with 
INTELSAT I, a large reduction of tele¬ 
phone channels from time to time would 
allow the satellite to ba used for tele¬ 
vision relays. It is also worthy of note 
that any single phone circuit could be 
used for phototelegram connection, or 
for more than 50 teleprinter circuits, or 
for a medium speed data link. 

When suitable earth stations have 
been constructed, the satellites will pro¬ 
vide links between Australia and the 
U.S.A., Australia and Canada, Japan and 
the U.S.A. 

In anticipation that the trans-Pacific 
cables will be heavily loaded before 
1970 and because Australia is a signi¬ 
ficant shareholder in INTELSAT, the 
O.T.C. plans to establish a commercial 
earth station in eastern Australia during 
1967, and surveys are now in progress 
to decide on the site to be used. 

The initial capacity of this station will 
be between 50 and 100 telephone 
circuits, but the planning of the station 
includes provision for expansion as in¬ 
ternational requirements grow, and as 
the capabilities of later-generation satel¬ 
lites increase. 

The antenna will be a large steel 
structure about 100 feet high, known as 
a “Cassegrain” antenna. A “Cassegrain” 
antenna consists of a large parabolic 
reflecting surface (in this case about 80 
feet to 90 feet in diameter) and a 
hyperbolic reflecting surface which 
work together in focusing the faint radio 
waves, gathered over the area of the 
parabola, into the radio receiver. In 
the reverse direction, the transmitted 
radio frequencies will be focused into a 
powerful beam only 1/10° wide. 

The O.T.C. radio trattsmitter should 
develop some 5KW of power. This will 
probably be developed by a klystron 
amplifier of travelling-wave tube, mount¬ 
ed on the antenna. To a large extent 
the transmitter will resemble conven¬ 
tional units which have already been 
in use in microwave and tropospheric 
scatter links throughout the world. 

The receivers will be of a type 
specially designed for satellite communi¬ 
cations. A primary requirement is an 
extremely low inherent noise level, be¬ 
cause the signals from the satellites will 
be extremely weak. To achieve this low- 
noise performance, each receiver will be 
housed in a refrigerated chamber 
mounted at the rear of the aerial 
structure and filled with helium gas (or 
some similar medium) at a temperature 
of about 450-500°F. 

Since telephone and other traffic must 
eventually be fed into the G.P.O. tele¬ 
phone system, a broadband landline ex¬ 
tension will be required between the 
earth station and the O.T.C. main in¬ 
ternational terminal at Paddington, Syd¬ 
ney. 

The next stage of development beyond 
the INTELSAT II satellites has already 
commenced with the placing of orders 
for INTELSAT III satellites which will 
have a capacity for up to 1200 simul¬ 
taneous telephone circuits. The first of 
these satellites is scheduled to be placed 
into orbit in the early part of 1968. B 









INTRODUCING TO AUSTRALIA CORNING 

ELECTRONICS 
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Corning Glass Works, the world’s larg¬ 
est specialty glass makers, have for 
many years produced high quality 
glass and a vast range of glass 
components for all manner of techni¬ 
cal applications. TV tube envelopes... 
complex laboratory equipment...spec¬ 
ial optical glass...heat resistant glass 
for furnaces and missiles...and even 
domestic glassware. Wherever glass 


Coming Resistors 

The glass tin-oxide resistor was origi¬ 
nally developed by Corning, and is 
now also made by our associate com¬ 
pany Electrosil Limited. The molecular 
bond between the tin-oxide film and 
the optical-quality glass substrate 
makes a resistor of unequalled mech¬ 



anical ruggedness and stability. Our 
resistors have been proved over years 
of service in military, telecommunica¬ 
tions and industrial duties in the U.S. 
and Europe, and are approved to both 
MIL and DEF specifications. Our range 
of over 15 different standard styles, 
with power ratings from */, 0 watt to 
6000 watts, shows our versatility. The 
Electrosil DEF5115-1 approved TR re¬ 
sistor, available ex stock Sydney, 
pioneered the concept of triple rating. 
The stability of the glass tin-oxide re¬ 
sistor is typified by the semi-precision 
TR style which deviates not more than 
1% in 25000 hours at 70°C. Demon¬ 
strating reliability, Corning supplies re¬ 
sistors with documented failure rates 
below 0.001% per 1000 hours. And 
with temperature coefficients as low 
as 50 ppm/°C., low voltage coeffici¬ 
ents, low noise level and non-induc¬ 
tive frequency characteristics, you can 
safely specify Corning resistors when¬ 
ever you need resistors that are stable, 
reliable, durable and economical. 
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performs best, you’ll find Corning. 
And now Corning is becoming one of 
the world’s most respected names in 
yet another field - electronic compon¬ 
ents. In such applications as telecom¬ 
munications, data processing equip¬ 
ment, avionics, and industrial control 
equipment, Corning provides specialty 
components that represent advanced 
technology and high standards of per¬ 


Corning Capacitors 

Corning has several styles of two 
basic types: glass capacitors, for ap¬ 
plications where the most stringent 
reliability, stability and environmental 
requirements occur together; and 
Glass-K capacitors for applications 
where the consistent performance of 



a glass dielectric is required with the 
size advantages of ceramic types. The 
stability of the first type is demon¬ 
strated by our CYFM, CYFR and TYO 
capacitors which show capacitance 
change of less than 0.5% after 2000 
hours at 125°C. at 150% rated vol¬ 
tage. CYFM is approved to MIL-C- 
11272, and CYFR (the first capacitor 
to pass the reliability objective of the 
Minuteman Programme) exceeds that 
standard. Indeed CYFR’s reliability is 
0.00075% failures per 1000 hours at 
100% voltage, 75°C. (90% confi¬ 
dence). Corning Glass-K miniature 
capacitors use a new high-dielectric- 
constant glass. An 0.1 microfarad 
Glass-K is just 0.25" long and 0.14" 
diameter. For world’s best capacitor 
performance year in year out, for all 
applications, use Corning. 
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formance. This range of components 
is now available to Australian indus¬ 
try, and we are ready to discuss your 
needs at a senior technical level. 

In the very broadest terms the range 
of Corning electronic components, and 
those of our associates Signetics and 
Electrosil, are outlined below. How¬ 
ever, complete details with data sheets 
are available on application. 


Integrated Circuits from Corning 

Signetics Corporation, a subsidiary of 
Corning Glass Works, is among the 
world’s top makers of monolithic inte¬ 
grated circuits, producing over 150 
types for commercial, industrial, mili¬ 
tary and aerospace applications. 

Here is our range - 



* Utilogic commercial/industrial cir¬ 
cuits - high capacitive drive, fan-out 
to 17, noise margins up to 1.2 volts. 

* Commercial Plug-In DTL and TTL 
circuits-monolithic dual in-line packs, 
high reliability at minimum cost. 

* Linear circuits - video, differential 
and operational amplifiers; analogue 
comparators. 

* High reliability military DTL circuits 
-the broadest field-proven DTL line 
available. 

* Low-power aerospace circuits-opti- 
mum power, speed and noise immu¬ 
nity. 

* High speed TTL Avionic circuits - 
gate delays under 10 ns, fan-out up to 
10, high capacitive drive, 1 volt typical 
noise margin. 

Signetics circuits available ex stock 
Sydney. Contact us for a catalogue, 
brochures, or any details. 
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Corning Fluidic Devices 

Fluidic devices, developed by Corn¬ 
ing, bring to hydraulic and pneumatic 
systems refinements which were pre¬ 
viously available only in electronics 
systems-logic functions, sensing, am¬ 
plifiers, etc. Corning can supply both 
digital fluidic devices (such as gates 



and flip-flops), and analogue devices 
in which the output varies directly 
with the input in terms of pressure and 
flow conditions. These devices are 
made with Fotoceram, a Corning cer¬ 
amic material, which allows the 
necessary dimensional accuracy to be 
attained in a high-strength, solvent- 
resistant, wide temperature-range 
material. 

Corning can supply these compo¬ 
nents:- Amplifiers, OR/NOR Gates, 
AND Gates, Flip-Flops, Binary Count¬ 
ers, Schmitt Triggers, Timers, Resis¬ 
tors, and Pressure-to-electric switches. 
You can make up complete fluidic sys¬ 
tems from these components, or Corn¬ 
ing can produce the complete system 
as an integrated circuit in a single 
Fotoceram block. 



Corning Delay Lines 

Our ultrasonic delay lines are made 
either with low-loss fused silica or 
zero-temperature-coefficient glass. 
Corning “Glass Memories”, our high¬ 
speed delay lines for digital storage, 
offer * Storage up to 25000 bits (RZ) 
* Bit rates from 1 to 50 Mb/s at aver¬ 



age access times 0.5 to 500 micro¬ 
seconds. * Low signal loss. 

Corning also can supply non-digital 
delay lines for radar, colour T.V., and 
other analogue storage applications. 
These can be supplied for CW and 
pulsed CW operation at frequencies 
from 1 to 60 MHz, and delay times 
from 1 to 5000 microseconds. 



Corning Materials for Electronics 

Corning Glass Works is the largest 
producer of technical and specialty 
glass in the world, and has long been 
established as a major supplier of 
glass for electronic applications. Our 
Liverpool, N.S.W., plant has made 
bulbs for the picture tube industry in 



Australia for several years. 

Among the materials we supply are:- 
*T.V. Picture Tube Envelopes. * Valve 
envelopes.*Tubing and Cane.♦ Multi¬ 
form’ and ‘Clearform’ beads. * Ground 
and Screened glasses. * Getters. 
♦ Microcircuit substrates and pack¬ 
ages. * Fibre optics. 


CORNING 

ELECTRONICS 

Corning Glass Works (Inc. in U.S.A.) 
1202 Plaza Building Australia Square 
Sydney, N.S.W. Phone 27 4318 
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Completely new — low priced __ simple to use 


The Serviscope Minor is a completely new, low priced, simple 
oscilloscope which has b£en developed especially for use in 
schools for the teaching of modern physics. The requirement for 
a small, easy-to-operate, inexpensive and robust instrument for 
pupil use has been met in the following ways: 

TIME BASE: This locks automatically thus overcoming the most 
difficult operational problem. Other controls have been reduced 
to a minimum. 

LOW PRICE. This has been achieved by skilful design which 
has kept the size comparable with a transistor set. 
RUGGEDNESS. Printed circuits and exterior finish of durable 
plastic have ensured this most desirable characteristic. 

The Serviscope Minor is capable of the visual presentation of 
results in many experiments in the teaching of basic physics in- 
eluding mechanical, acoustic, DC, AC quantities, etc. In addition, 
by virtue of its small size and low price this oscilloscope has 
many applications in servicing, hi-fi, recording, etc., where a basic 
general purpose ’scope is required. 



SPECIFICATIONS 

Cathode Ray Tube: 

A 2 %" CRT operated at 60CV provides a bright fine trace. The green removable graticule is 
divided into 10 divisions, both horizontally and vertically, each division being 0.5cms. A moul¬ 
ded rubber light hood is fitted as standard. 

"Y" Amplifier: 

The direct coupled vertical amplifier has a a bandwidth of 30Kc/$ (-3db) and has continuously 
variable gain control providing a sensitivity range better than lOOmV/division to 50 V/divi¬ 
sion. 

Floating Input: 

The input terminals are fully insulated from case and ground. 

Time Bose: 

The time base is automatically triggered by any input signal of more than half division thus 
eliminating synchronising/triggering controls. Time base speeds can be varied from approxi¬ 
mately lOOuSecs/division to lOOmSecs/division by a 3-position switch with a variable control 
to provide continuous overlap between ranges. The time base may be switched off, when the 
undeflected spot will return to the screen centre. 

Size and Weight: 

The Minor is extremely portable, (5 lbs., only) with dimensions of 5J" wide x 6" high x 9" 
deep. 

Pawer Supply: 

The instrument is suitable for operation from 200/250V AC 50c/s supply. "Power On" warn¬ 
ing light is fitted. Power consumption is approximately 25 W. 


PRICES: $100.00 for/fob s y <jn. y 

$103.00 FIS Infarttata Capital Citat 

Plu. Salat Tax 

JACOBY, MITCHELL & Co. Pty. 

469-475 KENT STREET, SYDNEY (26-2651) 

MELBOURNE: ADELAIDE: BRISBANE AGENTS: PERTH AGENTS: TASMANIAN AGENTS: 

15 ABBOTSFORD ST., 652 SOUTH ROAD, T. H. MARTIN P./L., C. F. LIDDELOW & CO., K. W. McCULLOCH P./L, 
NTH. MELBOURNE. GLANDORE. 56-74 EDWARD ST. 252 WILLIAM ST. p.O. BOX 606G, 

(30-2491-2) (53-6117) (2-0555) PERTH. (28-1102) LAUNCESTON. 2-5322 
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SCANNING MICROSCOPE USES TV TECHNIQUES 


One of the limitations of conventional optical microscopes 
and the modern electron microscopes, lack of depth of field, 
is overcome with a new type of scanning electron microscope. 
The instrument was described briefly in our June issue, but 
this more detailed report has since come to hand. 


By Luscombe Whyte 


The instrument, called the Stereoscan 
scanning electron microscope, uses tele¬ 
vision techniques to give results un¬ 
obtainable with optical or standard elec¬ 
tron microscopes. The makers, Cam¬ 
bridge Instrument Company Ltd., of Lon¬ 
don, say it is the only commercial in¬ 
strument of its kind made in Europe 
and the only scanning microscope in 
the world to be designed specifically 
for large-scale production. It has aroused 
considerable interest since it was intro¬ 
duced last year, and models are already 
working in Europe and America. 

The microscope has more than 20 
times the resolving power of the best 
optical instrument and its depth of field 
is at least 300 times as great. It has 
a range of magnification variable be¬ 
tween 50 and 220,000 times. Unlike 
the conventional “transmission” elec¬ 
tron microscope, which produces an im¬ 
age by shooting electrons through ultra- 
thin specimens, the scanning microscope 
yields surface images of comparative¬ 
ly large and thick specimens. These 
appear as high-definition pictures on a 
cathode-ray tube. 

Clear images result even from rough 
and indented specimens — such as skin 
with hair, parts of insects and other 
biological and entomological subjects, 
fibres, jagged fractures in ceramics, bone 
or metal, the interior of holes and even 
fragmented or powdered materials. Hairy 
growths, flaking or disintegrating sub¬ 
stances and those with rough, undercut 
surfaces can be successfully examined 
under high magnification. 

Even at low magnifications, the new 
instrument’s enormously greater depth 
of field is an advantage not possessed 
by optical instruments normally used 
with such specimens. Comparative 
micrographs demonstrate this vividly. 
The optical image shows sharply only 
a thin stratum of a rough specimen, 
against a blurred foreground and back¬ 
ground. The scanning image presents 


both peaks and valleys in sharp detail. 
The transmission electron microscope 
cannot examine such specimens directly. 

Potential applications for the Stereo¬ 
scan are wide. It is said to offer a 
completely new investigational tool for 
the chemist, physicist, biologist, metal¬ 
lurgist and electronic engineer. Its uses 
in many sectors of medicine are being 
explored. Although it makes no claim 
to supersede optical and transmission 
electron types, it can be regarded as 
complementing both of these, filling the 
gap between them and greatly extend¬ 
ing the range of possible microscopic 
investigations. 

Basic principles of both types of elec¬ 
tron microscope were understood in the 
1930s, when the growing demand for 
higher magnifications led to research in 
several countries. The optical microscope 
—limited by the wavelength of light— 
had nearly reached its fundamental opti¬ 
mum. It could observe objects measur¬ 
ing 5,000 Angstrom units (one Ang¬ 
strom equals one ten-millionth of a 
millimetre) but none smaller. For great¬ 
er magnification a means of illumination 
of shorter wavelength than that of visible 
light was needed. The ultra¬ 
violet microscope, which gave detail 
down to 2,000 Angstroms, was evolved, 
but its invisible image had to be photo¬ 
graphed or transformed into a sort of 
television picture by snecial apparatus 
before it could be studied. 

The discovery that electrons — when 
accelerated to high velocity — behaved 
as though they had “wavelengths” of 
well under one Angstrom, and that they 
Could be focused like light, led to the 
first transmission election microscope. 
Thousands of these, improved to give 
magnifications of 250,000-1,000,000. are 
now in use throughout the world. They 
are valuable tools in many fields but 
are unable to examine directly the 
micro-topography of solid specimens. In 
addition, to avoid heavy energy losses 



The Stereoscan electron micro¬ 
scope, showing the electron- 
optical column and display racks. 



This application micrograph ob¬ 
tained from the Stereoscan 
electron microscope illustrates the 
extreme depth of field obtainable 
with the instrument . It is actu¬ 
ally the tip of a hypodermic 
needle , and the adhering debris 
is particles of skin and flesh. 
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7 watt all-transistor amplifier 

(AC or Battery operated) 


Smartly Styled Model PA746 


This amplifier is a 240 volt AC unit or a portable battery 
powered unit for speech and music amplification. 12 volt 
DC operation makes the amplifier highly suitable for 
all types of mobile address work. The unit also operates 
from a 6 volt DC supply with a corresponding reduction 
in audio output. The attractive case is in sturdy black 
armorette with polished chrome trim. 

Input and output facilities 

Input and output facilities are as follows: 1. Crystal 
Microphone input, .4 megohms. 2. Dynamic Microphone 
input, low impedance. 3. Pick-up input, .5 megohms. 4. 
Output taps are provided at impedances of 600 ohms, 200 
ohms and 100 ohms. 

Amplifier performance 

1. Sensitivity: On pick-up approximately .5V for full 
output. On microphone approximately 2mV for full out¬ 
put. 

2. Frequency Response: With tone control at normal, 
response is substantially level from 50 cycles to 10 Kc. 

3. Harmonic Content: Less than 5% at full output. 


4. Noise Level: Pick-up input better than -60db below 
full output. Microphone input better than -30db below 
full output. 

5. Tone Control: Operative on pick-up channel only. 
Gives a smooth cut to top frequencies with a full cut of 
-22db at 10 Kc in maximum clockwise position. 

6. Power Consumption: 12 volt operation — approxi¬ 
mately 1.35 amps, at full load condition, quiescent cur¬ 
rent 150 MA. 6 volt operation—1.2 amps, at full load 
condition, quiescent current 200 MA. 


Specifications 

CONNECTIONS 

Mains connection by plug-in power cable. Battery con¬ 
nection by plug-in battery cable. 6V or 12V battery selec¬ 
tion by screwdriver switch at rear. 


TRANSISTORS 


DIMENSIONS 


Microphone Preamps. 2N217 (2) 

Main Amplifiers 2N217 (2) 

Push-pull Drivers 2N270 (2) 

Push-pull Output 2N301 (2) 

B- supply Diode Rectifiers 1N1199A (2) 


Width 51" 
Height 74" 
Length 131" 
Wt. 19 lbs. 


AMALGAMATED WIRELESS 

• 554 PARRAMATTA RD., ASHFIELD, N.S.W. 710791. 

• 33 RANKINS ROAD, KENSINGTON. 33 0421. 

• CNR. WILLIAM AND NEWCASTLE STS., PERTH. 283425-6. 

• 80 CAMERON STREET, LAUNCESTON. 2 1804. 

• 123 MURRAY STREET, HOBART. 33836-7. 


(AUSTRALASIA) LIMITED 

Also available from: 

NEWTON MCLAREN LTD., ADELAIDE. 
CHANDLERS PTY. LTD., BRISBANE. 
ATKINS (W.A.) LTD., PERTH. 

And from leading wholesalers. 
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Or scattering of electrons, specimens 
have first to be cut to extreme thinness 
(to about 100 Angstroms in some cases). 
Highly sensitive slicing machines, called 
ultra-microtomes, are needed and speci¬ 
mens must be specially prepared be¬ 
forehand and handled with great care 
when cut. 

The first experimental scanning elec¬ 
tron microscope was built more than 
25 years ago but little progress was 
made towards a practical instrument 
until Professor C. W. Oatley and co- 
workers at the University of Cambridge 
began a research program in 1948. This 
work has continued ever since. The 
extremely practical Stereoscan has been 
developed largely from this research and 
may be still further modified in the light 
of continuing research, should this prove 
desirable. 

The Stereoscan makes use of electron 
probes to “feel” the surface of a speci¬ 
men — electrons from a heated tung¬ 
sten-filament electron gun are accelera¬ 
ted into a high-velocity beam by volt¬ 
ages variable from one to 20KV. In¬ 
side the air-exhausted vertical pillar of 
the microscope, this beam is focused 
by a series of electro-magnetic lenses 
into a fine probe. Horizontal and ver¬ 
tical deflection coils cause the probe to 
scan the specimen, as in television tech¬ 
nique. 

The impact of this electron probe on 
the specimen liberates low-energy secon¬ 
dary electrons from the surface. Their 
number and energy depend largely on 
the character of each area examined. 
Liberated electrons are collected by a 
scintillator-photomultiplier system. The 
resulting signals are used to modulate 
the brightness of a synchronised scan¬ 
ning beam in the display cathode-ray 
tube. The result is, in effect, a magni¬ 
fied television picture of the specimen 
on the tube’s screen. Image contrast 
depends upon the varying numbers of 
electrons emitted from different parts of 
the specimen. 

Magnification is determined by the 
ratio between the lengths of line scanned 
on the display tube and on the specimen 
respectively. It can be changed at will 
without refocusing the probe. The maxi¬ 
mum range of magnification is between 
50 and 220,000 times, but in normal 
use the range does not usually exceed 
about 30,000-—many more times than is 
possible with an optical microscope. 

(It would appear that the extreme 
depth of field is due to the essentially 
“parallel” nature of the electron beam, 
attributable in part to its velocity and 
in part to the electron lenses which 
control it. Because the beam neither 
converges nor diverges it will scan the 
same unit area over the whole of the 
specimen, regardless of irregularities in 
the surface which vary the distance over 
which the beam has to travel.—Editor, 
ELECTRONICS Australia.) 

The Stereoscan apparatus consists of 
two basic assemblies — the electron- 
optical column and the display panels. 
A third unit for the power display is 
housed some distance away so as to 
reduce the magnetic field near the instru¬ 
ment. Modular, plug-in components are 
used as much as possible, which means 
that the whole apparatus can readily be 
adapted for specialised work. The micro¬ 
scope itself is the vertical electron-optical 
column, with the electron gun at the 
top, three electro-magnetic lenses in the 


body and a large specimen chamber at 
the base. It is mounted on a cabinet 
holding the vacuum pumps which are 
needed before use. 

Specimens up to 12mm. in diameter 
and 3mm. thick can be clamped on to 
the specimen stage, which can be rotated 
and moved in several directions by ex¬ 
ternal controls. No preliminary treat¬ 
ment is needed for most specimens 
though—for top-resolution pictures — a 
thin coating of evaporated gold or gold- 
palladium is an advantage when examin¬ 
ing insulating materials. However, when 
using reduced accelerating voltages, good 
pictures of completely untreated insulat¬ 
ing specimens, such as wool fibres, can 
be taken. There is little risk of damage, 
even to delicate specimens, because of 
the low energy dissipated by the scan¬ 
ning beam. 

The electron-optical column and speci¬ 
men chamber are both evacuated by 
fast vacuum pumps before operations. 
The specimen chamber has its own 
isolating air valves, so that specimens 
can be changed without affecting the 
vacuum in the main column. Time re¬ 
quired to pump down again after a 
change is only about two minutes. The 
whole system of air valves and electrical 
switches is interlocked for safety and 
can be set to operate automatically in 
the right sequence. 

Magnified images are presented on two 
cathode-ray tube screens, housed in the 
display panel, each with a useful area 
of 10.5 sq. cm. The visual observation 
screen has a resolution of better than 
500 lines and the recording screen of 


about 800 lines, giving well-defined 
pictures. The recording screen normally 
has a camera mounted before it, which 
can be of two interchangeable types, a 
normal 35mm. camera or larger Pola¬ 
roid type. 

Pictures are extremely lifelike, with¬ 
out foreshortening or severe shadowing, 
and need no skilled interpretation, as 
do some transmission-micrographs. Even 
more detailed examination of rough sur¬ 
faces is possible by using two-exposure 
stereo-micrographic techniques. 

The new microscope is now being 
evaluated in many sectors of industry 
and research. New applications, origin¬ 
ally unforeseen, have been explored. 
Among these is the use of scanning 
microscopy in the electronics industry 
for examining transistors and other mini¬ 
ature components. Not only does the in¬ 
strument present clear topographical 
images, but it can also differentiate bet¬ 
ween areas at different electrical poten¬ 
tials. Surface potential differences are 
clearly shown on the display screen as 
differences in contrast, over and above 
the normal topographical differences. 

Research workers at the University of 
North Wales’ School of Engineering 
Science have been developing this tech¬ 
nique. They have found it possible to 
follow under the microscope the func¬ 
tioning—or malfunctioning—of transis¬ 
tors as the voltages on the electrodes are 
altered. The positions of electrical or 
structural faults, not otherwise easily 
detectable, are readily located and 
eventual breakdowns may often be pre¬ 
dicted. Q 


SUN-POWERED RADIOPHONES FOR MOTORWAY EMERGENCY 



A sun-powered telephone system, de¬ 
signed specially for motorway emer¬ 
gency call boxes, has been installed to 
cover 12 miles of a new motorway be¬ 
tween Accra and Tema, in Ghana. 

Known as “Suncall,” this development 
by AT&E (Bridgenorth) Limited—part of 
the Plessey Electronics Group—shows a 
substantial saving on capital and instal¬ 
lation costs compared with conventional 
methods and is believed to be the first 
application of solar energy to a motor¬ 
way emergency telephone system. The 
system is based on a fully transistorised 
radiotelephone. 

On the Ghana motorway the system 
comprises five pairs of telephone boxes, 
each pair being situated at a two-mile 
interval, one each side of the carriage¬ 
way. These give access to the Accra 
terminal toll booth, which is also con¬ 
nected by AT&E type 700 radio on the 
Tema toll both—12 miles away—to a 
separate exclusive telephone link. The 
roadside stations are all powered by 
solar energy converters, the radio power 
output on this system being approxi¬ 
mately 1/3W. 

?” q> <q » p* 

Mi; £ 

During the conversation any other sta- / UDDer r ; e ht) i weath^rnmof hnnt 

and thS ri^ht)" an^ the° fu^l^^ansistor[sed ^ rad^ 

rail until it ic rnmnirtrH Th* toil Koo th n & m >> and the fully transistorised radio 

o“"”S,t“dS p »f»s t sfusr. r .■ffi- a y *"* 

has^not* been* provided^ 01 * ' h ' S faCliltv way is connected in parallel with the 
has not been provided. radio-controlled booth by a vermin- 

The radio equipment is hermetically proof cable under the carriageway, 
sealed, weather protected and mounted (“Engineering,” 24/6/66.) □ 
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Everything about the Anodeon transistor is right—quality, character¬ 
istics and ratings in particular. These Australian-made, hermetically 
sealed metal TO-1 case transistors are designed for longer life under 
severe conditions in all low to medium power consumer, industrial 
and professional applications. Don’t say “Transistor” without saying 
Anodeon first! 



BVCBO 

Volts 

BVCEO 

Volts 

BVEBO 

Volts 

IC Max. 
mA 

PC Max. 
mW 

fT. 

MHz 

hFE @ 2mA 

NF @ 

1 MHz 

PRICES $ 

PER HUNDRED 
1.99 100-499 

TYPE 

Min. 

Max. 

db 

Typ. 

db 

Max. 

AT310 

G.P. Audio 

45 

30 

5 

30 

200 

230 

40 

— 

— 

— 

$75.00 

$43.50 

AT311 

Conv. i.f. amp. 

45 

30 

5 

30 

200 

230 

40 

160 

— 

— 

$75.00 

$44.95 

AT312 

Conv. i.f. amp. 

45 

30 

5 

30 

200 

230 

100 

400 

— 

— 

$77.50 

$44.95 

AT313 

Lo. noise r.f. 

35 

20 

5 

30 

200 

230 

20 

180 

4 

5.5 

$80.00 

$46.40 

AT314 

G.P. Audio 

35 

20 

5 

30 

200 

230 

40 

— 

— 

— 

$72.50 

$42.05 

AT315 

Conv. i.f. amp. 

35 

20 

5 

30 

200 

230 

40 

160 

— 

— 

$75.00 

$43.50 

AT316 

Conv. i.f. amp. 

35 

20 

5 

30 

200 

230 

100 

400 

— 

— 

$73.00 

$43.50 



SYDNEY 73-02 11 
MELEiOURNE 69-0300 
ADELAIDE 23-4022 


Full data from 


ANODEON SALES DIVISION 

Electronic City, 443 Concord Rd., Rhodes, N.S.W. 


[anodeon] 


DIVISION OF ELECTRONICS INDUSTRIES LIMITED 
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TECHNICAL REVIEW 


TRANSLATION OF 
TECHNICAL ARTICLES BY MACHINE 


The possibility of substituting a machine for a human in the 
process of translating printed literature in one natural lan¬ 
guage into its meaning equivalent in another language was 
first mooted when the first electronic digital computers 
were being constructed in the late 1940s. 

by John McDaniel, B.Sc. (Eng) S,M. * 


all variant forms of a word referred to 
one dictionary entry, which entry repre¬ 
sents the morphological stem of that 
word. 

This is in contrast to another form of 
dictionary organisation in which all forms 
of words have separate, distinct entries 
representing them in the dictionary. 

The NPL dictionary is used to “look¬ 
up” batches of several thousands of Rus¬ 
sian text words entered into the computer 

It was realised, that these machines, ately switch to mathematical computa- via # punched cards. Comparison of in¬ 
having the ability to perform sequences tions or business data^processing prob- dividual words with the dictionary, in 
of coded instruction on numerical data lems when not engaged on M.T. Assum- the order in which they occur in text, 
at great speed and with high reliability, ing that M.T. will be proven to be feas- would involve much wasted time, with 
should, if properly instructed, be able to ible, then any large digital computer the computer skipping over large sec- 
copy human translation processes on establishment could produce programs to tions of tape to get to the matching en- 
numerically coded literature. do M.T. on its machine. tries. Putting many text words into die- 

At first the problem of how to instruct The first requisite in any M.T. pro- ^°”n7fhat*they caiAlf txTmstched to 
digital computers to translate was attrac- gram is an automatic machine dictionary. ^nuoMscan throuahthe tares 
live only as an academic exercise, but it This is directly analagous to the familiar tte^dicdonarJ The wwds are‘then 

has since then gained much more prac- printed dictionary in that it is rted back Into ' orbtinal text order 

tical and economic importance with the an ordered list of words of the sorted baclc mto o lgl _ text ° rder - 

growing need for the international ex- source language (assumed to be Russian The very crude pidgin English that 

change of published scientific information for the rest of this article) with, would be the result of the straightfor- 
to be made more comprehensive and for each word, a grammatical description ward dictionary look-up stage of M.T. 

and the equivalent word or words in the can only be the first step towards a prac- 


more immediate, 


The translation part of this exchange target language (Eng,ish in the NPL - ***** us&ble out P ut translation. 


The 


could be met by only a few electronic 
computers per country to cope with the 
translation of information published in 
languages foreign to that country, and 
they would be perhaps a hundred times 
cheaper than the alternative, a host of 
human translators. 

The U.S.A. was the first country to de¬ 
vote a large research effort to the study 
of machine translation, and work was 
concentrated on translation from Rus¬ 
sian to English. 

The U.S.S.R. followed soon after with 
studies of many more languages than 
the U.S.A. Now, outside of the U.S.S.R., 
there are some 20 or so research pro¬ 
jects in machine translation in six coun¬ 
tries, with Russian still receiving most at¬ 
tention as the source language. All pro¬ 
jects so far have restricted their studies 
to translation between one pair of lan¬ 
guages. Only theoretical consideration 
has been given to the problem of uni¬ 
versal translation between any pair of 
languages. 

Research on machine translation 
(M.T.) was started at the National Physi¬ 
cal Laboratory, England, in 1959. From 
the outset, studies have been restricted to 
the translation of Russian scientific and 
technical literature into English, 

The computer being used in the experi¬ 
ments is the ACE computer, designed 
and constructed by N.P.L. staff. It must 
be emphasised that research on M.T. so 
far has revealed no requirement on the 
“machine” being used that cannot be 
met by most current large electronic 
digital computers. 

Such computers need no special adap¬ 
tation for doing M.T. and can immedi- 

* Principal Scientific Officer of the auto¬ 
nomies division. National Physical 
Laboratory, 


Engineer - podpolcovnic P.A, Arutunov 


Unlike conducting network of electrical connection radio communication and 

communication also 

radar utilize one general medium, in which occurs transmission of signals, 
common results transfer 

And although way(s), which pass electromagnetic waves, transferring raessage(s) 
also transmitting 

to definite correspondents, and also length of waves not always coincide, 

defined jj| SraRBSSS \ 4 t**!* . |>?| $ »«\ ■ 

determined 


nevertheless some stations can mix 


to work 


onto reception to other 



interfere 

performance for 

stations. 




These mutual interferences have own causes and depend on power , quantity and 

also output also 

distance(s) of transmitters from receiving equipment, location of their 
|| j " £ ' , r \ arrangement 

aerials, difference(s) of frequencies of transmitters or their harmonics 

Example of machine translation . The short lists of words are alternatives 
from which the reader must choose , and asterisked words were not in 
the dictionary so were transliterated . 


project). Naturally the M.T. dictionary 
has to be made available in a form that 
the computer can deal with, usually by 
recording it in numerical code on mag¬ 
netic tape. 

The dictionary at N.P.L. has about 
15.000 entries and is stored on two reels 
of tape. The words of the dictionary 
have been selected particularly to cover 
the literature of mathematics, physics 
and electrical engineering. Russian be¬ 
ing a highly inflected language, most 
words have many different inflected forms 
depending on their particular function in 
given sentences. Considerable economy 
in the size of the N.P.L. dictionary has 
been achieved by having, in most cases. 


next step, syntactic analysis of Russian 
sentences and transformation into con¬ 
ventional English syntax, has also been 
studied at the N.P.L. Basically* our 
policy has been to develop programs 
which look for certain, fairly simple, 
syntactic features and to transform these, 
locally as it were, into their equivalent, 
or approximately so, English syntactic 
features. 

This is in marked contrast to the more 
complex approach, adopted by most other 
research groups, of attempting to detail 
the whole structure of a Russian sen¬ 
tence before beginning its transformation 
into an equivalent English sentence. 
(“Electronics Weekly,” June 29, 1966.) D 
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THYRISTOR 

FIRING 

MODULES 



Some typical applications of the new and improved methods 
of power control made possible by thyristors are DC motors, 
electric furnaces and lamp control. For satisfactory opera¬ 
tion of thyristors in terms of reliability and performance, it 
is important that triggering be achieved by circuit designs 
which take into account environmental conditions ex¬ 
perienced in power control systems. Mullard trigger modules 
—sealed assemblies of components—do just this. 

A typical Mullard thyristor firing module 




Mullard-Australia Pty. Ltd. 

35 43 CLARENCE STREET, SYDNEY, N.S.W.. 29 2006 

123 VICTORIA PARADE, COLLINGWOOD, N.5, VIC. 41 6644 


Associated with MULLARD LIMITED, LONDON 


MODULE TYPE MY5000/1 

Produces pulses suitable for phase- 
control triggering of one or two 
thyristors in single phase power con¬ 
trol circuits. 

MODULE TYPE MY5011 

Suitable for triggering up to four thy¬ 
ristors in single phase power control 
circuits, the MY5011 can accept two 
signal inputs from current or voltage 
sources. 

MODULE TYPE MY5051 

A current overload and surge sup¬ 
pression module designed to work 
with the MY5000/1 thyristor trigger 
module in power control systems. 

Comprehensive data sheets and 
descriptive literature for these 
modules are available on application 
to the Mullard Industrial Control and 
Instrumentation Divisions. 
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London-Canberra computer link 

An Australian computer based on Canberra was used by an 
international working party of communications engineers, meeting 
in London during August, to solve problems within 24 hours 
which otherwise would have taken months to solve. The com¬ 
puter, in Canberra, was made available by the C.S.I.R.O. to the 
Overseas Telecommunications Commission (Australia) who pro¬ 
grammed it for the purposes of the London meeting. 

Technical representatives of O.T.C. and its partners in the 
Commonwealth telephone cable system meet from time to time 
to advance the forward planning of that system. The meeting 
in London during August was part of that process, which has 
become substantially more complex with the imminent addition 
to the network of intercontinental satellite communications 
circuits. For some time O.T.C. has been developing a computer 
program to aid the work. The availability of this program and 
of a suitable computer in Canberra enabled the meeting in 
London, using the normal international telex service, to test 
the capacity and grade of service of between 40 and 50 
alternative possible networks. 

This is the first known occasion on which an international 
meeting of this kind has systematically, throughout its delibera¬ 
tions, interrogated a computer, let alone one at the other side 
of the world. 

The Australian representatives at the London meeting were 
Mr R. R. Long, O.T.C.’s assistant general manager (technical) 
and Mr D. M. Charrett, an O.T.C. senior engineer. The 
Australian end of the operation was supervised at Canberra 
by an O.T.C. planning engineer, Mr W. W. Donald. 

S.T.C. radio links for Mexico 

Standard Telephones and Cables Pty. Limited has received 
two major Mexican orders for radio link equipment valued at 
more than $US330,000. The equipment—fully transistorised 
2,000MHz radio link relay systems which can provide up to 
300 telephone channels—has been bought by the Mexican tele¬ 
phone company, Telephonos de Mexico, principally to accom¬ 
modate the increased telephone traffic brought about by the 
tourist influx, and also as a preparation for the Olympic Games 
in 1968. 

One of the radio link telephone networks will run between 
the cities of Monterey and Matamoros, a distance of 180 miles; 
a second and smaller system will run between Mexico City and 
Cuernavaca, a distance of 60 miles. 

The Monterey-Matamoros network is actually a three-city 
link, the first section being between Monterey and Reynosa, 
approximately half way along the route. 

The two contracts for the Mexican telephone networks were 
won by S.T.C. against stiff competition from French, American 
and English telecommunications’ companies. 

Mobile radio for ambulances 

Standardisation of mobile radiotelephony for New South 
Wales country ambulance services has been advanced a further 
stage with the installation of a new two-way radiotelephone 

New data recording equipment designed to speed up 
computerised costing operations in factories is seen here 
in use in a Melbourne factory. It is being marketed by 
Communications Systems of Australia, and the makers 
claim it will eliminate the bottleneck caused by double 
handling of costing information—once when it is manu¬ 
ally recorded and again when it is converted into 
machine language. The new equipment consists of a time 
punch and a micro punch. The time punch acts as a 
job recorder and punches start and stop items on standard 
80-column cards, identified by job number. The employee 
punches the “start” end when he begins a job and the 
"stop” end when he finishes . The micro punch is used to 
add variable data to the cards. The finished card can 
be processed by card tabulating equipment to provide 
a job analysis. 


system for the Manning District Ambulance Service. With this 
latest installation, there are now 40 ambulance services in New 
South Wales using mobile radiotelephone equipment made and 
supplied by Amalgamated Wireless (Australasia) Limited. These 
operate through 68 base stations to more than 380 ambulance 
cars. 

Action to achieve radio co-ordination, using a common 
frequency and method of transmission to allow reciprocal com¬ 
munication facilities throughout the New South Wales ambulance 
network, was recommended by the N.S.W. Ambulance Transport 
Board to country ambulance services. This followed consultations 
with the Postmaster-General’s Department. When the country 
co-ordination scheme has been completed, there will be inter¬ 
communication between ambulances operating in all parts of 
New South Wales. 

In the metropolitan Central District Ambulance radio¬ 
telephone system, standardisation of which was completed in 
1963, there is provision for radio-terminal facilities for 
co-ordinated country ambulance services, a monitor receiver main¬ 
taining continuous watch on the country ambulance frequency. 
The Central District Ambulance base station at Sydney’s Central 
Railway Station is capable of being switched to that frequency 
for communication with country ambulances approaching Sydney. 

No help for Australian inventors 

At a recent meeting of the Inventors’ Association of 
Australia, The Hon. L. J. Reynolds, M.H.R., referred to the 
lack of assistance accorded to inventors in Australia by the 
Government compared with some overseas countries. 

In Britain, after the matter had been debated in Parliament, 
the Government had decided to make £5m. available to inventors 
in one year to assist them to realise their inventions, and 
had been so pleased with the results that they had increased 
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Public Address Amplifiers 

Models PA 35 and PA 65 


These amplifiers are intended to cover a large range of requirements where reinforcement of speech 
and/or music is required. They are eminently suitable for installation in clubs, conference rooms, 
restaurants, hotels, etc. 
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TECHNICAL SPECIFICATIONS 



PA 35 

PA 65 


Nominal power 

35 watts 

65 watts 


Peak power 

40 watts 

70 watts 


Microphone sens. 

3MV (I00K ohms) 

As PA 35 


Pickup sens 

I25MV (1 megohm) 

If 


Tone control 

Minus 20D8 at I0KC 



Response 

30-17,000 CPS + 3DB 

91 


Noise 

Minus 60 DB 

91 

mbs. ; 

Inputs 

1 microphone/ 1 pickup 

If 


Provision for 

50 ohm Input 

it 


Output impedance 

100V Line (330 ohms) 

if 


Regulation 

3 DB 

«i 


Valves 

Two !2Ax7 

Two 6DQ6B 

ft 


Rectifier 

5 x IN3I94 Silicon 

•i 



Diodes 

As PA35 

||f ' 

Fuse 

2 amp. 

2 amp. 

Dimensions 

16" x 9f‘ x 6i" 

As PA 35 


Gross Weight 

21 lb. 

21 lb. 


PA 35 $117.25 
£58/12/6 

PA 65 $138.60 
£69/6/- 

Price Retail Plus Sales Tax 


iZSPHYR PRODUCTS PTY, LTD. 

70 BATESEORD ROAD. CHADSTONE. VICTORIA—PHONE 56-7231 


MANUFACTURERS OF RADIO A ELECTRICAL EQUIPMENT i COMPONENTS 


AGENTS: 

W.A.: D. K. Ncrthover & Co., 337 Wellington St.. PERTH. 
S.A.: Neil Mu.ler Ptv. Ltd., 8 Arthur St., UNLEY. 

N.S.W.: Jacoby, Mitchell & Co.. 469-475 Kent St.. SYDNEY. 


TAS.: Hcmecrafts-Tasmania. 199 Collins St., HOBART. 
Nichols Radio. 91 Wellington St.. LAUNCESTON. 

QLD.: T. H. Martin Ptv. Ltd., 3S Charlotte St.. BRISBANE. 
N.2.: P. H. Rothchild, 83 Pretoria St.. LOWER HUTT. 
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SCIENTIFIC NEWS-cont. 


this amount to £10m. in the following year. Despite changes 
in government, the grant had been renewed each year, and last 
year was increased to £25m. These funds were controlled by 
the National Research and Development Corporation, which 
came into existence in 1948. 

Mr Reynolds pointed out that there was no comparable 
body in Australia, and talented but struggling Australian inventors 
deserved some support from the Government. In Britain, the 
N.R.D.C. has assisted in the development of such projects as 
the Hovercraft, computers, inflatable liquid-carrying barges, 
medicines and medical equipment and much electronic equipment. 
Australia was paying out about $50m a year for patents 
royalties, and part of this money could be used to assist 
Australian inventors. 

The Australian Inventors' Association meets on the first 
Friday of each month in Philips House, 69-79 Clarence Street, 
Sydney. Further information can be obtained from the Secretary, 
Mr S. E. Shrivell, 98 Ramsgate Road, Sans Souci, N.S.W., 
phone 529-8135. 



To increase the capacity of existing underground 
telephone cables , the Post Office in Britain will install a 
24-channel pulse code modulation system developed 
by General Electric Co. (Telecommunications) Ltd. and 
Standard Telephones and Cables Ltd. The system will 
provide additional telephone circuits between central 
London and a number of suburban exchanges , and will 
also be used for telephone networks in other parts of 
the country. Here , an engineer is seen testing multiplex 
terminal equipment for the new system. 


Export orders for Plessey 

The Plessey Group in Australia earned export income worth 
more than $1,400,000 in the year ended June 30, 1966, said 
the chief executive of Plessey Pacific Pty. Ltd., Mr George 
Doust. Commenting on this figure, Mr Doust said that it was 
the highest achieved by the local Plessey Group since its 
establishment four years ago, but the organisation expected to 
do even better this financial year. 

Member companies of the Australian group had developed 
worthwhile markets in New Zealand, Hong Kong, Taiwan and 
Malyasia, and the Asian sales had been made against strong 
competition from Japanese and European suppliers. Products sold 
to Asia included telephone subscriber message registers, drum 
announcing equipment, portable tape recorders and electronic 
components. Plessey was going all out to expand its Asian 
outlets and would participate in the First Asian International 
Trade Fair to be held in Bangkok at the end of this year, 
Mr Doust continued. 


He said that postal administrations all over the world were 
modernising their mail handling services, and were showing 
considerable interest in the new automatic mail handling systems 
developed by Telephone and Electrical Industries, a member of 
the Plessey Telecommunications division in Australia. The equip¬ 
ment was being installed in the new mail handling centre 
of the Post Office at Redfern, N.S.W. 


Electronic vehicle detector 

A traffic actuated signal incorporating the latest version of 
an electronic vehicle detector made by Amalgamated Wireless 
(Australasia) Ltd. is now in operation in Maitland, N.S.W. 

This is the first signal of this type to be installed in N.S.W. 
outside Sydney, Newcastle and Wollongong, but similar instal¬ 
lations are planned for Albury, Wagga, Tamworth, Lithgow and 
Orange. 

The new detector requires only a loop of wire buried 
about one inch below the roadway to detect and signal to the 
automatic controller the approach of vehicles towards an 

intersection. The detector produces a “signal” when each motor 
vehicle passes over the loop and another version of it provides 
a constant “signal” when a stationary vehicle is within the 

field of influence of its loop. 

This new transistorised detector and modern electronic con¬ 
troller combine to make the signals now being installed in New 
South Wales among the most flexible and versatile in the 

world, AW A claims. 


Technical conference in Sydney 

A two-day Communications Conference held in Sydney by the 
Electrical and Electronics Board of the Institution of Engineers, 
Australia, August 24-25, was officially opened by the Postmaster- 
General, Mr Alan Hulme. 

Nearly 100 members attended, representing 50 separate organi¬ 
sations, including Commonwealth and State Departments, the 
Armed Services, Universities, manufacturers and equipment sup¬ 
pliers. The 14 technical papers presented included 10 on radio 
and television matters. 

The Electrical and Electronics Board was set up on an Aus¬ 
tralia-wide basis last year. It comprises 23 members from all 
States, including two senior Post Office engineers and one from the 
O.T.C. The Conference was the first of a series to be held 
annually by the Board on selected engineering topics. 


Small atomic batteries 

Miniature atomic batteries whose energy comes from the emis¬ 
sion of radiation by radioactive materials are now practical devices 
with applications for shipping, meteorology, communications, 
medicine and other purposes. 

They can be obtained in energy ranges from thousandths of a 
watt to a hundred watts at firm prices, and growing experience will 
lead to development of more uses for which their special properties 
may be more advantageous than ordinary power generators. It is 
also probable that batteries with higher energies may be available. 

These conclusions were reached by a study group of experts 
from six nations who have just concluded a meeting at the Inter- 



This one operator controls all operations, from initial 
feed to final discharge of mixed materials into lorries , at 
a new fully automatic factory in Britain capable of 
producing asphalt at the rate of 100 tons an hour. The 
operator is able to follow the various processes on the 
illuminated mimic diagram in the dust-proof cabin. The 
specifications for 10 different mixes are recorded in a 
memory unit. Solid-state logic switching controls loading 
of ingredients into the mixer and discharge into the 
waiting vehicle at the conclusion of the mixing time. 
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THE NEW TANDBERG "SERIES 12"- 

A COMPLETE HIGH FIDELITY STEREO SYSTEM 


NOW COMPLETELY SOLID STATE! 


Although firmly established as the world's 
leading manufacturer of high-quality, preci¬ 
sion tape recorders, TANDBERG's develop¬ 
ment policy requires continuing research in 
engineering and electronics. This fine new 
stereo recorder, the TANDBERG “Series 12", 
is the latest product released by the TAND¬ 
BERG research laboratories. 

Completely solid state, the “Series 12" 
incorporates twin ten watt R.M.S. stereo 
amplifiers, two built-in wide range loud¬ 
speakers, concentric volume controls for 
each channel, two electronic beam indicators 
for positive control of recording levels — 
and high or low level sensitivity ratio inputs 
automatically give priority to two low imped¬ 
ance dynamic microphones by means of 
double circuit jack sockets conveniently 


situated on the top panel. Separate bass 
and treble controls, one lever tape tran¬ 
sport operation, momentary start/stop, auto¬ 
matic end-stop and an illuminated four digit 
revolution counter are additional features. 
Special inputs are provided for ceramic or 
crystal pick-ups for recording or for high 
fidelity stereophonic record reproduction. 
Connection of external speaker systems and 
switching for all speakers has been greatly 
simplified. External amplifiers may be used 
with the “Series 12" pre-amplifier outputs, 
and a centre channel output enables the 
individual mixing of program material from 
both channels. 

The TANDBERG “Series 12" can be the 
heart of any high fidelity stereophonic 
musical reproduction system. Add a radio 


tuner, pick-up and external speakers and 
the “Series 12" is one of the finest stereo 
systems available! And for language study 
the lesson may be recorded on one track, 
the student's responses on another. Both 
tracks may be played simultaneously or 
individually — comparison of pronunciation 
and intonation is greatly simplified. 

Hear the TANDBERG “Series 12" at all 
reputable high fidelity and stereo stores 
. . . in terms of sound quality this new 
recorder represents extraordinary value for 
money. Without reservation it may be 
claimed that the “Series 12” is the most 
versatile and advanced self-contained stereo 
recorder yet released by TANDBERG. 



Head Office: 28 Elizabeth Street, Melbourne, Vic. 
Tel. 63 8211,63 8166 

Sydney Office: 26 Ridge Street, North Sydney, N.S.W. 
Tel. 92 3890 


INTERSTATE REPRESENTATIVES: 

S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terracs, Norwood, S.A. Tel. 63 4844 
O’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1014 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
Tas.: K. W. McCulloch Pty. Ud., 109 York Street, Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories, P.0. Box 225, Canberra City. 

Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfilzners Music House. Smith Street. Darwin. Tel. 3801 
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SCIENTIFIC NEWS-coni. 


national Atomic Energy Agency (IAEA) in Vienna. They were 
considering terrestrial applications against the background of ex¬ 
perience with space vehicles as well as with generators used for 
shipping beacons and in Antarctic weather stations. Some have 
been operating, and are still working well, for more than 40,000 
hours continuously (about six years), thus proving their long life, 
reliability and freedom from routine maintenance requirements. 

As marine aids, say for navigation buoys or lighthouses, as 
with meteorological stations, it was felt that there could be clear 
advantages in remote situations from which continuous signals are 
needed but where maintenance of conventional batteries would be 
almost impossible. 



The valve division of Standard Telephones and Cables 
Ltd. in U.K. has just manufactured its ten-thousandth 
travelling wave tube, now widely used as wideband 
amplifiers in microwave links. Manufacture of the tubes 
is a complex operation involving over 30 main processes 
and application of many techniques. The technician 
here is aligning the cathode with the other electrodes 
in the electron gun assembly of a travelling wave tube. 


Saws cut without touching 

Saws which never touch the material they are cutting are used 
by International Business Machines, Armonk, New York, to slice 
brittle semiconductor chips. 

The saws are stainless steel discs turning at 12,700 revolutions 
per minute. The cutting is done by an abrasive slurry slung off by 
centrifugal force from the discs. Cuts are .030in apart and the 
kerfs .004in. Forty discs separated by spacers .030in thick, make a 
single saw cutting 40 lines at a time. Cutting time is about one 
minute per inch. 


Packaged crystal oscillators 

A new range of packaged transistorised oscillators offering 
design engineers a low-priced medium-stability frequency source, 
housed in a single plug-in unit, has been announced by the Marconi 
Company Ltd., Chelmsford, Essex, U.K. The announcement by 
the company says:— 

“A 6-volt, low-current supply is all that is required to power an 
efficient ready-to-use crystal oscillator with applications in many 
branches of electronics. Mounted on international octal or B7G 
valve bases, they can be provided at frequencies in the range of 
lKHz to 100MHz. The more compact B7G unit, type F3171, 
which covers the range 115KHz to 100MHz, has the added feature 
that it can be placed in a standard Marconi F3006 crystal oven to 
provide increased temperature stability. 

“The larger octal based unit, type F3170, covering the range 
1 to 115K Hz, is contained entirely in a single anodized aluminium 


tubular case, 1.125in in diameter. Depending on frequency, the 
seated height varies from 3.125in to 5in whereas the higher fre¬ 
quency oscillators, with a B7G base, have a standard seated height 
of 3.125in. These units are also contained in a cylindrical 
aluminium can, but of £in diameter. 

“Stabilities better than 1 part in 10,000 are obtainable with a 
temperature variation of 20 to 70 degrees C. which represents the 
operating temperature range. If desired, the frequency of the units 
can be trimmed by means of an external variable capacitor con¬ 
nected between one of the base pins and earth. 

“Each oscillator, built around a glass encapsulated quartz 
crystal, has a buffer output stage which maintains a frequency 
stability of less than 1 part per million for a 10 per cent variation 
in the load impedance. The output impedance is 5000 ohms 
±10 per cent with an output voltage of 2 volts, peak-to-peak.” 


Automated fare collector 

The U.S. Illinois Central Railroad is the first railway in the 
world to introduce a comprehensive automatic fare-coHection sys¬ 
tem. Computerised gates for fare collection at five city stations on 
the railroad’s Chicago lines came into operation on July 1 
this year. The system was designed and produced by Litton In¬ 
dustries’ Advance Data Systems Division, of Beverly Hills, 
California. 

The Litton system uses automatic gates, interlocked with 
automatic ticket readers, at entries and exits of the five stations. 
On multiple ride and commutation tickets, each ride is electronic¬ 
ally subtracted at the exit gate. While the first “auto-gate” stations 
are in the Chicago city area, all stations on the Illinois Central 
commuter network will be equipped with the automatic fare col¬ 
lection system by February 1967. 

Electronic equipment of the same type being placed in service 
by the Illinois Central has been tested experimentally on the 
London Underground subway system and on Long Island Rail¬ 
road in New York. A similar system will be used in San Fran¬ 
cisco when the Bay Area Rapid Transit District goes in service 
later this decade. 



Eurocontrol, the seven-country organisation which has 
direct executive responsibility for the control of all civil 
aircraft flying in the upper airspace over Europe, has 
placed a contract jointly with the Marconi Company 
and Compagnie Francaise Thomson-Houston for the 
provision of secondary radar systems for airports at 
Shannon, Ireland and Brussels, Belgium. This is the first 
order for the new Anglo-French secondary radar equip¬ 
ment, SECAR, which has great operational flexibility and 
can cater for all interrogation modes. The picture shows 
a SECAR control and indicator unit above a normal 
radar display. The screen displays secondary radar 
responses, and a video map of the English and European 
coastlines. The SECAR indicator unit is showing the 
active decoding of signals received from an aircraft 
replying on Mode B and Code 0001. 
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Low Cost Digital 
and Linear integrated Circuits 

from AWV 



The broad, versatile lines of Integrated 
Circuits cover a wide spectrum of circuit 
requirements for both linear and 
digital applications. 

DIGITAL TYPES 

ULTRA-HIGH-SPEED ECCSL * 

• Faster commercial logic circuits. 

• 3.6 nsec, average propagation delay. 

• High noise immunity (40% related to logic 
swing). 

HIGH-SPEED ECCSL* 

• 6 nsec, average propagation delay. 

• Specified for —55° C. to 4-125° C. operation. 

LOW POWER DTL t 

• Low power dissipation (2.3 MW/gate typical). 

• High noise immunity (1.2 volts typical). 

• Specified for -55° C. to 4-125° C. operation. 


LINEAR TYPES 

• Basic differential-amplifier construction. 

• Built-in temperature stability allows 55° C. 
to 4-125° C. operation. 

• Excellent output to input isolation. 

• Inherently matched components. 

• Exceptional versatility. 

• Specified for --55° C. to 4-125° C. operation. 

• DC to 100 MHz. 

♦Emitter—Coupled Current—Steered Logic (pronounced 
“Excel”). 

fDiode Transistor Logic. 



AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 

SYDNEY • MELBOURNE • BRISBANE • ADELAIDE • PERTH . HOBART 
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SCIENTIFIC NEWS-cont 


Detects wear in power lines 

Apparatus for detecting and recording 
wear in the overhead power lines used by 
electric trains and trams has been developed 
by Clause Piat, 56 bis Avenue du Midi, 
Saint-Maur (Seine), France. 

It consists of a carriage for traversing 
along the wires equipped with wear¬ 
detecting elements in the form of convex 
rollers. Any deviation from normal is trans¬ 
mitted to the recording system. Examination 
can be carried out at a high speed. 


Pulsed power for batteries 

Primary batteries which give their power 
in pulses, making them ideal for pace¬ 
makers and similar purposes, have been 
developed under an American Government 
grant. Details are available in Report 
AD-632 103 from the Clearinghouse, Spring- 
field, Virginia. 

Batteries built so far have been able to 
flash torch bulbs with a frequency of 15 
flashes per second. Output is about one- 
half watt from a cell the size of two 
ordinary torch batteries. The batteries 
develop 0.8V at 400 milliamperes. 


Electronic switch 

Implanted devices in humans or experi¬ 
mental animals can be switched on and 
off from outside the body by means of a 
unit developed at the Institute of Psychiatry, 
Maudsley Hospital, London. It consists of 
a radio-frequency oscillator operating at 
10MHz placed over the position of the 
implant and switched on. This generates 
a pulse in the switching circuits of the 
implant which will turn on the associated 



This lightweight electronic distance 
measuring equipment has an all¬ 
transistor circuit design, with all the 
electronic components mounted on 
a single printed wiring board . 
Known as the MR A 101, it is manu¬ 
factured by the Tellurometer Com¬ 
pany, of Ilford, Essex, U.K . It is 
designed especially for urban use 
and has a large (13in diameter) re¬ 
flector to achieve a high degree of 
accuracy, while the beam width of 
only 6 degrees ensures that reflec¬ 
tions from passing traffic are kept 
to a minimum. 


device. Provided the oscillator is moved 
away slowly before being turned off, the 
implant will remain in the on condition. 
It can be turned off by replacing the 
oscillator and switching this off. 

The device is expected to be of particular 
use where implants are not continuously 
needed. The ability to turn them off and 
on at will should greatly extend the life 
of the tiny batteries that drive them. 



This new pocket receiver is part of 
a personnel calling system developed 
in U.K. by Multitone Electric Com¬ 
pany Ltd., Underwood St., London . 
N.l . It is just over 4in long and 
weighs 3ioz. The associated trans¬ 
mitter operates at a frequency in 
the 13 to 50MHz band, using a free 
radiation aerial. An encoding 
equipment feeds a selected call sig¬ 
nal to the transmitter, thereby 
causing the selected receiver to emit 
a “beep" to alert the wanted per¬ 
son, when the operator can trans¬ 
mit a voice message to the receiver . 

De-salting water at low cost 

Sea-water can be turned into fresh at a 
cost of 3 cents per thousand gallons, claims 
Albert H. Aul, president of General Marine 
Technology Co., of San Bernardino, Cali¬ 
fornia. The lowest previous cost has been 
25 cents per thousand. 

Aul says his method combines ion 
exchange and flocculation techniques. After 
the ion exchange, used now to soften hard 
water, a flocculant is added. This reacts 
with the water chemicals to produce soft 
white precipitate which sinks through the 
water, taking the salt with it. The fresh 
water can then be drawn off the top of 
the settling tank. 


News flash indicator 

An electronically controlled news flash 
system developed in Holland by Philips of 
Eindhoven is operated from punch tape. 
The characters are picked up by an elec¬ 
tronic transmission system and transferred 
to a series of letter panels. There are 15 
of these, each containing 168 lamps, and 
they can be placed at any required distance 
from the reading system. This has a stepped 
motor and a photocell system to read each 
symbol from the tape. 

The letters corresponding to the feed are 
held in an electronic memory and fed line 
by line to the letter panels. As soon as 
one letter is completed, the motor moves 
the tape to the next position. About 400 
characters can be punched on three feet 
of tape and this can be used in closed 
loop systems. 

The small glow lamps have a very long 
life and the cost of the operation is small. 
Applications include warehouses, super¬ 
markets, exhibitions and in industry and 
advertising generally. □ 



COMPOMBII4-J— 
REFERENCES ON TAPES 
YOU JUST PRESS DOWN 


for circuit drawings,printed 
circuits, engineering 
drawings,chassis and panel 
marking. 

A comprehensive range of component 
references is now available on 
Letratapes. The range is in two letter 
sizes-18" and 316". The 1 8 size is 
designed for same- size work; the 3 16 
size is ideal for 2:1 photographic 
reduction and will provide clear, easy- 
to-read reference codes even at 3:1 
reduction. The range of 61 different 
tapes in each size contains individual 
tapes of every letter in the alphabet, 
and numerals 0-9. Also included are a 
range of pre-set component 
references (MR, ebc, PL, SKT etc.), 
consecutive numeral sequences 
(1 -99, R1-R60 etc.) and commonly 
used pre-set words. 



447 COLLINS ST.MELB. 
PHONE 62 1154. 
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Logic and counting circuits — 5 


SHIFT COUNTING, and BCD 


Counting with bistable elements, continued: Shift counting 
— the shift register — the normal ring counter — the twisted 
ring counter — bistable counting and BCD codes — con¬ 
struction of a panel with four gated R-S or J-K flip-flops. 

by Jamieson Rowe 


In the last article in this series, we 
introduced bi-stable circuit elements and 
looked at the three main types of flip- 
flop elements—the R-S, gated R-S and 
J-K varieties. We then discussed one 
of the two main ways in which such 
bi-stable elements may be used for 
counting, the so-called “ripple-carry” 
counting system. Let us now pass on 
to a consideration of the second sys¬ 
tem of counting using bi-stable ele¬ 
ments: “shift” counting. 

The principle of shift counting is that 
a series of bi-stable elements are inter¬ 
connected in such a fashion that, when 
pulsed simultaneously by the input sig¬ 
nal, they each behave in a fashion deter¬ 
mined not by their own previous state, 
but by that of the preceding element. 
This may be used to shift a pattern of 
logical values along the register, so that 
the location of the pattern at any time 
may be used as a registration of the 
number of input pulses received. 

Figure 1 illustrates the general prin¬ 
ciple involved, showing a section of a 


ment to adopt the value previously held 
by the element at its left, and a series 
of pulses will progressively shift any 
pattern of values along the register from 
left to right. 

It may be wondered why in this case 
the clock pulses are fed to the elements 
from the right rather than from the left; 
particularly so as the logical values are 
being shifted from left to right. This 
is done because it is impossible to pre¬ 
vent the self-inductance and stray cap¬ 
acitance of the clock pulse line from 
producing a slight delay or “clock skew” 
in the pulse as it passes along the line. 

If the pulses were fed in from the 
left as before, the delay would result 
in each element being switched slightly 
after its predecessor. This would upset 
operation at high speeds, because for 
proper shifting action it is essential for 
an element to be able to sense the value 
held by its predecessor; this is hardly 
possible if the latter has already switch¬ 
ed to its new value! 

However, by feeding the pulses in 



DIRECT RESET CIRCUITRY OMITTED FOR CLARITY 
FF(N-I) FF(N) FFJN.+ I) FF{N + 2) 


SHIFT REGISTER (USING J-K ELEMENTS) 


-O INPUT 
('•CLOCK") 
PULSES 


chain of elements connected in this 
fashion. J-K elements are shown, al¬ 
though gated R-S elements are in many 
cases equally suitable. Note that the in¬ 
put pulses (here often called “clock” 
pulses as they synchronise the transitions 
of all elements) are applied to all T 
terminals together. 

1 he cross-connection of inputs and 
outputs shown (Y to K and Y-comple- 
ment to J) determines that when activat¬ 
ed by the clock pulses, each element 
switches to the state previously occu¬ 
pied by the preceding element. Thus if 
element FF(N —1) is set to Y=l. the 
first clock pulse will force FF(N) to be 
similarly set, the second pulse will force 
FF(N -f 1) to be set, and so on. Thus 
each clock pulse will cause each ele- 


from the right, clock skew simply causes 
each element to switch slightly before 
its predecessor—an effect which in no 
way upsets operation. 

The cross-connections shown in figure 
1, it may be noted, are electrical rather 
than logical: logically, the elements must 
be connected directly if each element is 
to adopt the value held by its predeces¬ 
sor. However, it may be remembered 
that with flip-flops of the type shown 
last month in figures 4 and 5, the logic 
polarity at the inputs is opposite to that 
of the outputs—hence for direct logi¬ 
cal connections the electrical connections 
must be crossed as shown. 

Any system of bi-stable elements 
connected in the manner shown in 
figure 1 forms what is commonly 
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termed a “shift register.” Quite apart 
from their uses in counting, such reg¬ 
isters are widely used for storage, 
arithmetic and conversion operations 
on binary numbers. 

It should be fairlv evident that it 
would be a relatively straightforward 
matter to “shift” a long binary number 
into such a register, store it conven¬ 
iently therein either while operating 
upon it or otherwise, and then “shift” 
it out the other end when desired. The 
number of elements in the register quite 
naturally determine the number of bits 
in the largest binary number that could 
be handled in this fashion. 

As with the ripple-carry configuration 
the shift register can be made to operate 
in the reverse direction: in this case by 
deriving the input gating signals from the 
“succeeding” elements rather than the 
“preceding” ones. And similarly a bi¬ 
directional shift register can be produced 
by employing two sets of gates to con¬ 
trol which of the two sets of gating sig¬ 
nals control the elements at any desired 
time. Such variants of the shift register 
are not illustrated as they are somewhat 
outside the scope of the present articles. 

For counting purposes there are two 
main variants of the shift register which 
are worthy of our attention. These are 
the so-called “normal” ring counter and 
the “twisted” or “switch-tail” ring coun¬ 
ter. 

The normal ring counter (often simply 
called the “ring counter”) consists of a 
shift register in which the two ends have 
been joined to form a closed loop. A 
pattern of logical values is circulated 
around the ring or loop by the input 
pulses, so that at any time it is possible 
to note the number of pulses which have 
been received by observing the position 
of the logical value pattern. Figure 2 
shows a small ring counter employing 
five flip-flops; those shown are of the 
gated R-S variety, although the J-K type 
are equally suitable. 

It is usual with normal ring counters 
to circulate a pattern consisting of a 
single logical “1” together with zeros 
for all the remaining values; this makes 
it fairly easy to determine at any time 
the “position” of the pattern around the 
ring. 

Thus in a typical application of the 
counter shown in figure 2 the reset-set 
circuitry would be arranged so that 
prior to the arrival of input pulses FF1 
was set (Y=l) and all four other flip- 
flops reset. On the arrival of the pulses 
the “1” would then be shifted in turn 
to FF2, FF3, FF4 and so on. The fifth 
pulse would return it to 1 to begin a 
new cycle. 

This can be conveniently shown by 
the following table. Here, as before, the 
values in each flip-flop column repre- 












Described in this article is the second panel 
of the digital demonstrator-breadboard unit , 
shown here complete . The third and fourth 
panels are described in later articles. 


sent the value of the Y output after each 
input pulse: 


INPUT 

PULSE 

FFI 

FF2 

FF3 

FF4 

FF5 

0 

1 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

2 

0 

0 

1 

0 

0 

3 

0 

0 

0 

1 

0 

4 

0 

0 

0 

0 

1 

5 

1 

0 

0 

0 

0 

6 

0 

1 

0 

0 

0 


In passing it is perhaps worth point¬ 
ing out that the normal ring counter 
must have a preset pattern of values in 
order to perform counting. If all 
elements are either set to Y=1 or reset, 
to Y=0, counting cannot occur simply 
because there is no pattern to “pass 
around the ring.” 

It should be fairly obvious that the 
normal ring counter will count only in 
multiples of the numbers of elements 
in the ring. To count to decimal “N,” 
N flip-flops or other bi-stable elements 
must be used — unless special arrange¬ 
ments are made, such as cascading ring 
counters or combining complementing 
stages and ring counters. 

As with ripple-carry counters the nor¬ 
mal ring counter may also be used for 
scaling and frequency division. Thus a 
ring of five elements becomes a X5 
scaler or frequency divider, etc. As 
with counting it is possible to extend 
the range by cascading ring counters or 
combining them with complementing 
stages. 

In a normal ring counter circulating 
a single “1” there are only two elements 
which change state following any input 
pulse: the element which switches from 
1 to 0, and its successor which switches 
from 0 to 1. Thus only two elements 
have to “settle down” following an in¬ 


put pulse before the 
counter is ready for a 
following pulse. Be¬ 
cause of this the nor¬ 
mal ring counter is 
quite suitable for 
counting at high 
speeds. 

Even so, however, it 
is not as suitable as the 
other counting variant 
of the shift register: the 
“twisted” or “switch- 
taU” ring counter. This 
type involves only one 
element transition per 
input pulse, and in ad¬ 
dition is able to use the 
same number of 
elements to count twice 
the number of pulses. 

Figure 3 shows the logic diagram for 
a twisted ring counter involving five 
elements; here again either gated R-S 
or J-K types may be used. It may be 
noted that the only difference between 
this type and the normal ring counter 
is that the end-to-end connections are 
made directly electrically — giving a 
logical twist or inversion. 

The twisted ring counter does not 
have to have to be supplied with a pre¬ 
set pattern as did the normal ring 
counter: it generates its own pattern, as 


a result of the logical inversion pro¬ 
duced by the twisted end-to-end connec¬ 
tions. Prior to the arrival of input pulses 
the elements are simply reset to Y=0 
as with ripple-carry counting elements. 

On the arrival of the first pulse, FF1 
sets to Y=1 — because owing to the 
logically twisted connection it must take 
a value opposite to that of FF5. Similar¬ 
ly when the second pulse arrives FF1 
remains set, because it is still forced to 
do so by FF5; however, in addition FF2 


A close-up of the flip-flop panel described later in this article. The four 
flip-flops may be either the gated R-S or J-K variety, as desired. 
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THE PEAK 
ST-IOO 
STEREO 
AMPLIFIER 

now with 

* improved performance 

* new modern appearance 

Australian ADELAIDE BRISBANE HOBART 
Agents MELBOURNE PERTH SYDNEY 


H. ROWE 


High quality per¬ 
formance, straight¬ 
forward control 
panel, compact, 
output power 5 
watts per channel, 
frequency res¬ 
ponse 50 - 15000 
c.p.s. to suit 4, 8 
or 16 ohm speak¬ 
ers — all these feat¬ 
ures ensure years 
of enjoyable listen¬ 
ing pleasure. Retail 
price only £24.10.0 
($49.00). 

Avoid disappoint¬ 
ment — place your 
order now. 
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FF2 


DIRECT RESET CIRCUITRY OMITTED FOR CLARITY 
FF3 


FF4 


FF5 



is set by the second pulse, as FF1 con¬ 
trols Its switching. 

On the arrival of the third pulse, FF1 
remains set; so does FF2. However, 
FF3 now sets also under the control 
of FF2. Similarly on the fourth pulse 
FF1, FF2 and FF3 remain set while 
FF4 sets; and on the fifth pulse FF5 
sets while FF1, FF2, FF3 and FF4 re¬ 
main set. 

On the arrival of the sixth pulse, 
counting continues but in a different 
way: now FF1 is forced to reset be¬ 
cause this time FF5 is set. And on the 
seventh pulse FF2 also resets under the 
influence of FF1, which remains reset 
because FF5 in turn remains set. Thus 
for the second phase of operation the 
elements of the register progressively 
and cumulatively reset, until on the 
tenth pulse all five are reset and ready 
for a new cycle of operation. 

This operation is conveniently shown 
by the following table, where again the 
values shown in the columns represent 
the values at the flip-flop Y outputs: 


2x2N3565.BC10S.etc. 


INPUT 

PULSE 

FFI 

Ff2 

FP3 

FF4 

FFS 

0 

0 

0 

0 

0 

0 

I 

1 

0 

0 

0 

0 

2 

1 

1 

0 

0 

0 

3 

1 

1 

1 

0 

0 

4 

1 

1 

1 

1 

0 

5 

1 

1 

1 

1 

1 

6 

0 

1 

1 

1 

1 

7 

0 

0 

» 

1 

1 

8 

0 

0 

0 

1 

1 

9 

0 

0 

0 

0 

1 

10 

0 

0 

0 

0 

0 

II 

1 

•0 

0 

0 

0 

12 

1 

1 

0 

0 

0 


The circuit of the 
flip-flops used on 
the demonstrator dr o— 
panel , showing 

variations be¬ 
tween the gated 
R-S and J-K ver¬ 
sions. The NOR 
gates on the first 
panel may be 
used with the flip- 
flops for simple 
binary readout. 
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Fig. 5 


BAMBL JiUtdlUit 

(MAY BE MADE EITHER GATED R-S 
OR J-K ELEMENTS) 


It may be seen from the table that 
not only does the twisted ring counter 
involve only one element transition per 
input pulse, making it ideal for high¬ 
speed counting, but it also provides an 
effective count of twice that provided 
by the normal ring counter. Expressed 
generally, a twisted ring counter of “N” 
elements provides unique value-patterns 
for a maximum of 2N input pulses. 

Readout of the count of both normal 
and twisted ring counters is performed 
in much the same way as with the 
ripple-carry counter. Low-loading indi¬ 
cation circuitry is connected either 
directly or via decoding circuitry to 
the outputs of the bi-stable elements in 
order to sense their state. As mentioned 
earlier, readout and decoding techniques 
will be discussed in later articles. 

Thus far in this discussion of bi-stable 
counting circuitry, we have considered 
what might be termed “straight” count¬ 


ing, where the bi-stable elements count ter would be rather uneconomical be- 
in a straightforward manner determined cause of the number of elements em- 
by the counting method adopted and the ployed. 

number of elements involved. Thus a Usually a more convenient way of 

register of “N” elements will count up using the normal ring counter is to com- 
to one less that the Nth exponent of 2 bine a five-element register with a single 
in pure binary if it is arranged for X 2 complementing element. Depend- 
ripple-carry counting, or up to decimal ing upon whether the single element is 
N or 2N in more-or-less decimal fashion placed “before” or “after” the ring coun- 
if it is arranged for normal or twisted ter, this arrangement counts decimal¬ 
ring counting respectively. wise in either “qui-binary” or “bi-quin- 

However, as mentioned in the third ary” code respectively. It is also pos- 
article in this series, it is often desired sible to count in the latter codes using 
that counting and other operations be less than six elements — by combining 
performed in a way which allows read- complementing elements with small 
cut in a numerical code — usually a twisted-ring counters or gated-carry 
BCD code. registers. However such techniques are 

In general, shift counters do not lend outside the scope of this article, 
themselves to BCD counting; however. As one might expect, it is ripple-carry 
this is rarely an embarrassment as in counters which are mainly associated 
most cases they can be used either for with counting in BCD codes — because 
direct decimal counting or for counting of the basically binary nature of ripple- 
in a convenient special code. Perceptive carry counting 

readers will have already realised that a There are many ways in which a 
five-element twisted ring counter is ideal ripple-carry counting register can be 
for decimal counting; similarly a ten- arranged to count in a BCD code. How- 
element normal ring counter can be used ever, the simplest method is that in 
for the same purpose, although the lat- which pulse feedback is used to modify 
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Special Effect Unit 


The SE-101-1A is a low cost solid state special 
effect unit specially designed for any TV system 
and produces wipes and other special effects. By 
selecting any two signals from four video inputs, 
one from the yellow and the other from the blue 
pushbuttons, any desired portion of picture (A) is 
wiped out and an optional portion of picture (B) 
is inserted into the wiped portion. 

Superimposing of two pictures, for example, 
close-up and distant scenes, racing and its record 
of time score, live and still programs, etc. is also 
displayed simultaneously with this unit. 

It must be noted that the video inputs should be 
supplied from the units driven by the single sync 
generator. 

Two models of the unit are available: one is for 
standard 19” panel mounting and the other a box 
type 
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Fundamental 






Model VMF-104 




View of SE-101-1A Special Effect Unit 


1.0 Vp-p, positive 
Four 

Bridge connection 
SO-239 


Application 


inputs 

Video Signal only: 

Number of Inputs: 

Impedance: 

Connector: 

External Control Signal 
Horizontal Driving Signal: (H. D) 

4 Vp-p, negative 

Vertical Driving Signal: (V. D) 

4 Vp-p, negative 

(BLK) 

4 Vp-p, negative 
(SYNC) 

4 Vp-p, negative 
High impedance, bridge 
connection, 5-contact 
connector 

Outputs 

Video Signal (V): 1.0 Vp-p, 75-ohm, 


Type VMF-104 is designed so as to make fade-in 
and-out operations of two video signals selected 
from four video signals. The mixing is performed 
by two levers located on a front panel and mixing 
ratio can be changed continuously. 


Blanking Signal: 
Sync Signal: 




PTY. 
LIMITED 


STATE SHOPPING BLOCK. 40 MARKET ST.. SYDNEY. TELEPHONE B 0663 
TELEGRAMS & CABLES: “EDFIL SYDNEY”. POSTAL ADDRESS: BOX 4778. G.P.O 



BRANCH OFFICES: MELBOURNE — BRISBANE 


ADELAIDE - PERTH 
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carry-over at various stages of the 
count. 

This is illustrated in figure 4. Here 
a register of four gated R-S or J-K 
elements is shown modified to count in 
2421 BCD code by means of two small 
feedback capacitors connected from the 
Y-complement output of FF4 to the 
direct reset inputs of FF2 and FF3. 

After the elements are “cleared” or 
reset via a logical 1 (=-f9V) applied 
to the direct reset line, the operation of 
this circuit is identical with that of last 
month’s figure 6 up to and including 
the arrival of the seventh pulse. After 
the arrival of this pulse, FF1, FF2 and 
FF3 are all left in the set or Y=1 
state, as with the earlier circuit. 


However, if it is simply desired that 
the register count in decimals without 
any particular preference for the code 
adopted, any one of these many feed¬ 
back configurations may be employed— 
although often the configuration shown 
in figure 4 will prove to be one of the 
simplest and hence one of the most at¬ 
tractive economically. 

It is worthwhile to realise that as four 
bi-stable elements are potentially cap¬ 
able of producing 16 different value 
combinations, adapting them to reset 
after only 10 of these combinations — 
regardless of the coding or method em¬ 
ployed-amounts to adding a “filler” of 
6 to the number being counted. 

Just where the filler is added to the 


Other methods of arranging ripple- 
carry counters to count in BCD codes 
include gating methods, wherein AND 
or OR gates operated by the outputs 
of the elements modify the inter-element 
coupling at various stages of the count. 
Such methods are often used with J-K 
elements, as the “inbuilt” input gating 
circuitry of these elements can often be 
arranged to perform the required gating 
operations. 

To conclude the present article, we 
give the following details of the flip- 
flop panel shown in the photographs, 
for the benefit of those readers who 
wish to construct one for themselves. 
Such a panel may be used individually 
for experimental or tuitional purposes. 



Fig. 4 


J-K RIPPLE-CARRY REGISTER 
WITH FEEDBACK FOR BCD COUNTING — ONE DECADE 


On the arrival of the eighth pulse, 
however, the effect of the capacitors 
becomes apparent. As before, the pulse 
resets FF1—which in turn resets FF2, 
which in turn resets FF3, which 
in turn feeds a pulse to FF4. 
And as before, FF4 switches over 
to the set state. However, as 
this produces a negative-going tran¬ 
sition at the Y-complement output of 
FF4 a pulse is fed via the feedback 
capacitors to FF2 and FF3 — with the 
result that both these elements are 
promptly set to Y=1 again. 

Note that the direct reset or DR in¬ 
puts may be used for pulse setting of 
the elements, by arranging for the 
pulses to be negative-going. The pulses 
thus have the opposite effect to the DC 
signal applied to the direct reset line 
used to clear the register, in this case 
setting the elements concerned rather 
than resetting them. 

After the eighth pulse, therefore, the 
register shows not the pure binary ver¬ 
sion of decimal 8 or “1000” (reading 
the Y outputs from right to left), but 
“1110” — which is the representation 
of decimal 8 in 2421 BCD code. And 
with the ninth pulse FF1 is also set, to 
give “1111” or decimal 9 in the same 
code. On the tenth pulse all four 
elements reset to begin a new count. 

In a similar fashion, feedback may 
be used to arrange a four element regis¬ 
ter to count in many of the BCD codes 
which were discussed in the third article. 



wiire. o i,n "!^ 

_ ~ 


Fig. 6 


* REQUIRED IF MADE AS J-K ELEMENT 

PANEL FLIP-FLOP — WIRING DIAGRAM 


count will of course depend upon the 
code employed; in the circuit of figure 
4, it is added at the eighth pulse. This 
can be seen bv noting that in 2421 
BCD decimals 8 and 9 are equivalent 
to decimals 14 and 15 in pure binary. 
Other BCD codes insert the filler in 
different places—sometimes by “instal¬ 
ments” rather than all at once. 


or one or more panels may be com¬ 
bined with the NOR gate panel describ¬ 
ed in the second article, and with panels 
to be described in later articles, to form 
a comprehensive digital demonstrator/ 
breadboard unit. 

The basic flip-flop panel features four 
simple flop-flops which may be made 
as either gated R-S elements or J-K ele- 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 


307 ELIZABETH STREET, MELBOURNE-60-1442 

★ We have everything lor the Radio Hobbyist ★ 


MODEL 200H 



20,000 Ohms per volt DC 10,000 
Ohms per Volt AC. 

Specifications: 

DC Volt: 0-5. 
0-25. 0-50, 

0-250, 0-500. 
0-2,500. 

AC Volt: 0-10, 
0-50, 0-100. 

0-500. 0-1,000 

DC Current: 
0-50. Micro¬ 
amps res. 
0-25, 0-250 

Milliamperes. 

tR e s 1st a nee: 
0-60K Ohms. 
0-6 Meg¬ 
ohms, 

Capacity: 0-01- 
0.3mfd (at 
AC 5 volt 
0.0001-01 mfd 
at AC 250 
Volt). 


Decibel: minus 20db plus 22db. 

Output Range: 0-10, 0-50, 0-100, 0-500, 0-1,000 
Battery used: UM-3-1, 1 piece. 

Dimensions: 3Win x 4V4in x lMain. 

Complete with internal battery, testing leads 
and prods. 


PRICE $11.95 

Including Soles Tax 

Plus Postage, 35c. 


Capacitor Substitution Box, 1000 

VW . $3.10 

Resistor Substitution Box, 1 Watt. 
Plus Post, 20c. $3.38 


TRANSISTOR AERIALS 


4in extends to 27in .$1.50 

5in extends to 39in .$1.70 

6in extends to 43in .$1.40 

6in extends to 32in .$1.00 

6in extends to 28in . 95c 

7in extends to 39in ..$1.60 

9in extends to 39in .$1.40 

I0in extends to 39in . 95c 

Plus postage, 15c. 


CRYSTAL SET BUILDERS 

Coils.60c 

Diodes.35c 

Headphones.$2.50 

Tuning Conds.$1.85 

Terms.Ha. 12c 

Plus Postage. 


TAPE RECORDER 
ACCESSORIES 


2iin spools. 30c 

3 in spools. 35c 

5 in spools .. ... 40c 

7 in spools. 50c 

2iin x 100ft tape. 45c 

2±in x 300ft tape.$1.20 

3 in x 600ft tape.$2.25 

5*in x 1,200ft tape.$2.50 

7 in x 1,800ft tape.$3.95 

5 in Plastic Tape, boxes .. .. 60c 

7 in Plastic Tape, boxes .. .. 90c 

Plus Postage. 

Collaro Rec./play Heads .. .. $8.45 

Collaro Erase Heads.$3.80 

Michigan Twin-Track Rec./play 
Stereo Heads.$13.10 

Michigan Twin-Track Erase 

Stereo Heads. $9.90 

Plus Postage. 


TRANSISTOR POWER PACKS 


9 Volt or 6 Volt at 750 m/A $30 
9 Volt or 6 Volt at 50 m/A $10 

9 Volt at 300 m/A. $25 

Plus Postage. 

Magnetic Earpiece with 2.5mm 

Plug. 50c 

Magnetic Earpiece with 3.5mm 

Plug.75c 

Crystal Earpiece with 2.5mm 

Plug.50c 

Crystal Earpiece with 3.5mm 

Plug.75c 

Jacks. 2.5 and 3.5mm.20c 

3.5mm Plug and Cord ext. Jack 

Pair.50c 

Metal Co-axial Plugs and line 


Sockets.Pr. 65c 

M Din” and “Hirschmann* 2, 3, 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock 
Prices on application. 


P.M.G. type Plugs from .. .. 55c 
P.M.G. Type Jacks from .. .. 35c 
P.M.G. Line Jacks from.55c 


TRANSISTORISED 

CALLING AND TALKBACK SYSTEMS 


BATTERY OPERATED 



TABU OR WALL MOUNTING 

2 Station 1 Master 1 
Sub-station 1 x 9V 
Batts. $15.75. 

3 Station 1 Master 2 
Sub-stations 4 x 1JV 
Batts., $24. 

4 Station 1 Master 3 
Sub-stations 6 x liV 
Batts., $33. 

5 Station 1 Master 4 
Sub-stations 6 x lfV 
Batts., $45. 

7 Station 1 Master 6 
Sub-stations 6 x liV 
Batts., $54. 

Plus Postage. 


307 ELIZABETH STREET, MELBOURNE PHONE 60-1442 
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merits as desired. (The simple R-S flip- 
flop may be demonstrated using two of 
the NOR gates on the panel previously 
described.) The circuit for each of the 
flip-flops is shown in figure 5. 

As may be seen, the circuit is basi¬ 
cally that of figures 4 or 5 discussed in 
article 4. If gated R-S elements are 
desired, the circuit is wired virtually to 
figure 4 of last month; if J-K elements 
are desired the 6.8K gating resistors 
are taken to the outputs and additional 
gating components taken to the front 
panel terminals—which are then named 
“J” and “K” rather than “SG” and 
“RG”. 

The flip-flops are wired on a length 
of “Vero-board,” as with the NOR 
gates previously described. The strip of 
board measures 14±in x 2£in, having 
nine useful conductors with holes on 
0.2in centres; it is cut from a stock 
Vero-board panel coded 4/1001 (one of 
these stock panels will provide both 
the NOR gate and flip-flop strips). The 
conductors are cut and the components 
wired as shown in figure 6. 

The wiring panel is mounted to the 
front panel in the same manner as with 
the NOR gate strip—using small 
aluminium “U” brackets attached to the 
rear of the front panel by some of the 
connection jacks. The latter are of the 
small “test point” banana-jack variety. 

The front panel is from the “Lektro- 
kit” range as before (code number LK- 
401). Each flip-flop is represented on 
the front panel by a symbol and set of 
jacks as shown in the photographs and 
the diagram of figure 7. The gating 
terminals are marked either “SG-RG” or 
“J-K” depending upon the version be¬ 
ing used. Note that the “T” input and 
output terminals are given multiple jacks 
to facilitate interconnections between 
elements. 

The flip-flop panel may be operated 
from the same simple power supply de¬ 
scribed with the NOR gate panel. Thus, 
the two panels may be used to demon¬ 
strate most of the techniques described 
in this article, with four of the NOR 
gates used as readout indicators for the 
flip-flops (connect an input of the NOR 
gates to the Y-complement outputs). 

Note that when using this set-up to 
demonstrate a normal ring counter it 
will be necessary to first set all flip- 
flops and then reset all but one of 
them to provide the “1” to be circula¬ 
ted. This MUST NOT be done simply 
by connecting the DR terminal of the 
flip-flop concerned directly to +9V— 
if this is done, the transistors will be 
damaged, due to the absence of protec¬ 



PANEL FLIP-FLOP REPRESENTATION 


tive resistance. Perform the resetting 
rather by using a 10K series resistor to 
momentarily connect each DR terminal 
to the -f9V supply line. 

As may be seen from the photographs, 
the two prototype panels thus far de¬ 
scribed in these articles have been 
mounted in a small Lektrokit rack (code 
LKR-5011). The rack provides a con- 
vient and attractive mounting system for 
the panels and provides space for the 
two further panels which are described 
in further articles. 

It should, perhaps, be repeated that 
both Vero-board and Lektrokit compon¬ 
ents are obtainable from parts suppliers 
on order from the importers, E.M.I. 
(Australia) Ltd. In N.S.W., orders may 
be placed with the State distributor. 


i4DCOL[\ 


Cot. No. M207 


DE-SOLDERING/SOLDERING TOOL 


This unique tool allows fast removal of 90% of the solder on 
soldering tags and printed circuit board component termin¬ 
ations. 

Removal of components is greatly simplified and P.C.B. and 
component damage can be avoided, 

A range of six tips for both de-soldering and soldering, allows 
this tool to be used for all applications from micro-miniature 
to standard radio and T.V. circuit work. All tips are specially 
plated and de-soldering tips are stainless steel lined. 

Cat. No. M207 is Approved in all Australian States for mains 
voltage operation. Models are available for all voltage 
ranges. 

See the range of Adcola "M" Series Solder Tools Illustrated in "Electronics 
Australia," August *44 edition, or write for illustrated brochure to:— 

ADCOLA PRODUCTS PTY. LIMITED, 12 CHURCHILL ST.. MONT ALBERT. VIC. 
N.S.W. Distributor: H. Rowe A Co. Pty. Ltd.. 512 Punchbowl Ad.. Lakemba. 75-0681 
S.A. Distributor: F. R. Mayfield Pty. Ltd. 11 Halifax St., Adelaide. 8-}l3l. 
Qld, Agent: T. H. Martin Pty. Ltd., 35 Charlotte St.. Brisbane. 2-1785, 
W.A. Agent: C. L. Sedunary and Co., 126 Brown St., East Perth. 23-2551 
Tas. Asent: H. Rowe and Co. Pty. Ltd.. 231 Liverpool St., Hobart. 34-3860. 


ELECTRONICS Australia, October, J966 


'X 


\ 


















































INSTRUMENTS 

ELECTRONICS 


Another first from WARBURTON FRANKI 



t>c constant current power supply 
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Warburton Franki presents the complete range of DC REGULATED POWER 


SUPPLIES and DC CONSTANT CURRENT POWER SUPPLIES manufactured 


by the 


iMeironijf 


Corporation. 


The Metronix range offers a practical and 
economical solution to a wide variety of power 
supply applications. Low ripple, hum and 
excellent regulation characteristics are inbuilt 
features to be found throughout the range. 

For full details of the complete range of instruments 
available, contact your nearest office of Warburton Franki 
for the free catalogue No. 7302E. 


(wf) WARBURTON FRANK! 



ADELAIDE: 204 Flinders St. f 23-3233. BRISBANE: 13 Chester St., 
Fortitude Valley, 51-5121. CANBERRA: P.O. Box 750, Canberra City, 
A.C.T., 4-7755. MELBOURNE: 220 Park St., South Melbourne, 69-0151. 
MOUNT GAMBIER: 92 Penola Rd., 23-841; NEWCASTLE WEST: 844 
Hunter St., 61-4077. SYDNEY: 307 Kent St., 29-1111. WOLLONGONG: 
140 Keira St., 2-5444. HOBART: Associated Agencies Pty. Ltd., 2-1841; 
LAUNCESTON: Associated Agencies Pty. Ltd., 2-1318. 
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Watkin Wynne Pty. Ltd., P.O. Box 318, 
Crow’s Nest. 

In order that readers may be able 
to feed pulses into the flip-flops at this 
stage, we publish the circuit of a decimal 
pulse generator using a disposals tele¬ 
phone dial (figure 8). As this circuit 
will be discussed in a later article in 
connection with the description of one 
of the later panels, it will not be dis¬ 
cussed in detail here. However, the fol¬ 
lowing brief explanation may be useful. 

The pulsing contacts on a telephone 
dial are normally closed, opening for 
the duration of the pulses. These are 
used to hold the OC74 transistor off 


somewhat rounded, it is necessary to 
“square them up” before they are suit¬ 
able for feeding to the flip-flops. This 
is done by the circuitry asociated with 
the two BC108 transistors, which may 
be recognised as a transistorised Schmitt 
trigger circuit. 

Further details of pulse generators and 
waveform converters such as the Schmitt 
trigger will be given in a later article 
in this series. For the present, the fore¬ 
going must suffice to allow readers to 
construct a small “outboard” dial pulser 
similar to that shown in the photo¬ 
graphs. 

(To be continued) 


OC74(N ) 2x2N3565.BCW8.etc. 



The circuit for a 
simple pulse gen¬ 
erator using a dis¬ 
posals telephone 
dial A similar 
circuit forms part 
of the fourth de¬ 
monstrator panel 


Of British manufac¬ 
ture, this new ultra¬ 
compact computer 
achieves an extreme¬ 
ly high packing den¬ 
sity with the use of 
micro-miniature in¬ 
tegrated circuit 
blocks. It weighs 
only 30lb . (Elliott- 
A utomation Ltd., 

london.) 



normally so that when they open during 
a pulse the transistor bottoms (satur¬ 
ates) and the supply voltage appears 
across the 10K collector load. 

The purpose of the 0.47uF capacitor 
is to partially integrate the resultant 
pulses. Partial integration is necessary 
as the dial contacts—like most mechani¬ 
cal contacts—are prone to generate 
short spurious pulses due to bounce. 
With partial integration the spurious 
pulses are “lumped” in with the main 
pulse and rendered incapable of up¬ 
setting or confusing counter operation. 

As the partially integrated pulses are 
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Computers 

need 

electronics 

technicians 

Have you ever thought 
about joining the rapidly ex¬ 
panding computer industry? 

The pay is good and with 
this rapid expansion, there is 
ample opportunity for ad¬ 
vancement. 

Control Data, manufac¬ 
turers of the world's most 
powerful computers, has a - 
constant demand for 
suitably qualified young 
men. 

Technicians are needed to 
maintain computers in all 
States of Australia, as well 
as the Far East. 

No matter if you have not 
worked on a computer be¬ 
fore — provided you know 
your electronics, Control 
Data has carefully planned 
training courses to intro¬ 
duce you to its wide range 
of computers. 

Like to know more about 
these opportunities? Then 
get in touch with Walter 
Cavill, our Customer En¬ 
gineering Manager at the 
Australian head office, 


CONT ROL DATA 

AUSTRALIA PTY LIMITED 


598 St. Kilda Road, 
MELBOURNE 
Telephone 51-1321 
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MASTER ELECTRICS PTT. LTD 


A WHOLLY OWNBD 
SUBSIDIARY OP 
■ MOTOR SPARES LTD. 



90 DEGREE DEFLECTOR YOKE 


Will fit Astor, Breville, Precedent, 
New Home and many other TV Re¬ 
ceivers, 


Price $10.00 



ASTOR 13 CHANNEL TURRET TUNERS 

Complete with Valves. To Clear 

Price $12.00 



REPLACEMENT SPEAKER TRANSFORMERS 

Open or Potted. Primary Impedance 
7000 Ohms, secondary 3 Ohms. 

Price $1.75 



HIGH BAND LOW BAND T.V. COUPLER 

Ideal for coupling a high and low 
band antenna to one feeder. 

Price $4.50 



Linmark stereo 


Amplifier 


MODEL YA-130A 


A high quality amplifier at a reasonable price. 
Specifications are as follows: 

Output power. 7 watts per channel. Frequency 
Response, plus or minus 1 db., 40 to 20,000 
c.p.s. Harmonic Distortion, less than 19fc. 
Input for Full Output. 300 m V. Output 
Impedance, 4, 8 and 16 ohms each channel. 
Tone Control, more than 14 db at 10,000 
c.p.s. 

Valves used: 1, 12AX7; 2. 6BQ5; 1. 6CA4. 
Power Supply: 220-240 volts A.C., 50 c.p.s. 
Dimensions overall: 9V'r x 4V4 x 7 inches. 


Weight: 91b. 

This is a really good amplifier 
at a reasonable price of only 



Chieftain Transistorised 
Record 
Player 


3 Speed . . . Battery operated from 
4-950 torch cells ... 4 transistors with 
turn-over crystal cartridge . . . Excellent 
tonal reproduction . . . Smart, modern, 


SPECIAL NOTICE , 

All parcels sent Registered Post unless 
otherwise stated. Postage or freight most 
be Included with order. 


compact vinyl-steel plate cabinet in two 
tone colours . . . Lightweight, handy 
to carry . . . Ideal COR 7(1 
for the teenagers. III 



TRIO 9R-59 COMMUNICATIONS RECEIVER 


FREQUENCY RANGE: 540-1605 K c/s. 
1.6-4.8 M c/s, 4.8-14.5 M c/s, 10.5-30 M 
c/s. 

BANDSPREAD: 3.5 M c/s, 7 M c/s, 14 M 
c/s, 21 M c s, 28 M c/s. 

SENSITIVITY: 10 UC (input at 10 M c/s). 
S/N ratio equals 20 db. 

SELECTIVITY: Variable from —93 db to 
60 db (Q-MULT in operation with plus or 
minus 10 KC detuning). 

OUTPUT: 1.5 Watt. 

POWER: 240 AC, 50 VA. 

TUBE COMPLEMENT: 6BA6. RF AMP; 
6BE6, MIXER; 6BE6, LOCAL OSC.; 
2X6BA6, IF AMP; 6AV6, 2ND DET, AF 


AMP and ANL: 6AV6, QMULTIPLIER. 
BFO; 6A05, POWER OUTPUT; 5Y3. 
POWER RECTIFIER. 

SPEAKER IMPEDANCE: 4 or 8 Ohms 
(Speaker not provided). 

DIMENSIONS: Width 15 inches x height 
7 inches x depth 10 inches. 

WEIGHT: 20.51bs. 

AUX. CIRCUITS: Bandspread; 0-Multi¬ 
plier; Automatic Noise Control. 

AVC-MVC. 

Phone lack Plug. 


PRICE 


$ 119.00 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND MUVEMNA 
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NICKEL-CADMIUM CELLS FOR THE 1966 VTVM 


In common with all multimeters, the 1966 VTVM requires 
dry cells or some similar sort of supply for the "Ohms" ranges 
of the unit. In the original design, we specified two No. 950 
type cells. These are very satisfactory, but advances in the 
field of nickel cadmium cells makes these worthy of consid¬ 
eration for this application. Sufficient information follows to 
enable readers to use these cells in the 1966 VTVM. 

By Ian Pogson 


its full capacity of 450 miliiampere 
hours. If not, it should be “cycled” 
again. It may be necessary to put the 
cell through as many as three cycles to 
restore it to its full capacity. 

Having reached its full operating 
capacity, the cell may be put into ser¬ 
vice. A desirable state of affairs is to 
float charge the cells, by installing a 
charging system into the equipment. In 
cases where the equipment is never 
switched off and the cells are not sub¬ 
ject to heavy discharge, a maximum 

Since it was described in February, also capable of delivering 300 milli- should ^be^set 011 ^ 111 °* m *^ amps 
the 1966 VTVM has gained consider- amps, at the one-hour rate, which makes 
able popularity. It would appear that them ideal for our purpose, 
literally hundreds have been built and 


The circuit diagram, which should be 
read in conjunction with the full circuit 


merauy nunareos nave neen oum ana When initially purch ased, these cells nnhlis^ VTVM shows 

are no doubt giving complete satisfac- mav he i n anv condition of charce If P ubl,sned i?Li ne „ 0 vivm, snows 
tion to their owners. , i 1 how two N36T cells may be installed 


A shon tfme” after the 1966 VTVM less. ° a Pe celiTfinkely^needs * recharging' and float charged as sugges ‘ ed - 
appeared m print, we were approached on the other hand the open-circuit H the instrument is to be left on for 
by Union Carbide Australia Limited, voltage is in excess of 1.4 volts the cell 24 hours per day, then the 9mA charg- 
marketers of Eveready batteries, with may be considered to be fully charged. figure should be strictly adhered to. 
the idea that we perhaps could use u - 2 - 


All that is necessary to set the charge 
rate is to fit the correct value of series 
resistor in the charging circuit. In the 


I0M: 


I00K 


lOK; 


IK; 


1003 


10 


2 x N36T 

NICKEL-CADMIUM 

CELLS 


r 

r 


100-150 
-AW*— 

(SEE TEXT} 


OA60S. 

7N3793. 

7N2858 


* 6.3V WINDING ON 


EXISTING TRANSFORMER 


.a 4 .. . .. . However, it is hardly likely that this 

nickel cadmium cells for the “Ohms” 4 betw . een t hese va J u es it is difficult w jij be the case. In our particular case 
circuit. to determine the actual state of charge. we use our instrument at irregular inter- 

Before describing any such installation * he best . t “ ,n ®■ . to . do m these circum- va j s an< j so we have increased this rate 

in print, we decided to fit a pair of these ¥j?u Ces ’ 1S to .discharge the cell at the to a figure of 14mA. More than likely 

cells to our prototype instrument and r ? te » in Jv 18 ^ a8e » 4 ^ milliamps this figure will suit most users, 

use it over a period of time, so that we cell <s considered to be discharged 
could form our own conclusions as to the vo tage has reduced t0 '* 

the merit of the idea. vous. 

For the benefit of readers who are It is then necessary to recharge the case of 9mA and ~using the 6.3 volt 
not familiar with the characteristics of ce ^ f°. r 14 hours, at the 10-hour rate, heater supply, the resistor value will be 
nickel cadmium cells, a brief description ^°f t^ s s * ze °* ce H this is 45 milliamps. about 150 ohms. For 14mA, 100 ohms 

of them might be in order. It is a good idea to fully discharge the should be about right. In any case, it 

Compared with the ordinary dry cell, celJ again and check if it has delivered would be wise to check the actual rate 
nickel cadmium cells may be re-charged 
many times, in the true sense of the 
word. They have an almost constant 
potential during the discharge period as 
well as having very good charge reten¬ 
tion characteristics. They will stand up 
to more abuse than other types of ceil 
and compare favourably with other 
types in terms of economy. 

Nickel cadmium cells have been with 
us for a very long time, more than 50 
years, in fact. In its earlier form, how¬ 
ever, this type of cell was unsealed and 
so was not suitable for portable use. 

More recent development has result¬ 
ed in a cell which is hermetically sealed 
and free from maintenance problems, 
such as the need to add water. The 
nickel cadmium cell is therefore now 
available in fully portable form. 

Also important is the fact that nickel 
cadmium cells may be left for long 
periods in either a discharged or charg¬ 
ed condition, without any ill effects. 

The voltage of these cells is lower 
than the dry cell, which is generally 
considered as being 1.5 volts. The nickel 
cadmium cell in its fully charged state 
can reach a level of about 1.47 volts. 

This drops rapidly to 1.22 volts on dis¬ 
charge and it remains substantially at 
this voltage throughout most of the dis¬ 
charge cycle. When the voltage finally 
drops to 1.1, the cell should be recharg¬ 
ed. 

So much for the general characteris¬ 
tics. To be more specific, we have fitted 
two type N36T cells to the 1966 
VTVM. These cells are shaped some¬ 
what like a large overcoat button, with 
solder lugs at the centre of opposite 
faces. They are 1.697in diameter and 
0.286in thick, plus solder lugs. 

The capacity is 450 milliampere hours, 
at the 10-hour rate. This size of cell is 


The only additional components required for the charging circuit , are 
one resistor and a silicon diode . Just sufficient of the original circuit 
is shown, so that it may be correlated with the additional items. 


with a multimeter and make adjust¬ 
ments where necessary. 

The mechanical requirements for in¬ 
stallation of the cells calls for some 
kind of clamping arrangement. The 
photograph shows quite well how we 
solved the problem. A positive and 
negative lug of each cell respectively 
are soldered together and the pair are 
then clamped together. We used a 
couple of pieces of scrap bakelite sheet, 
with long screws brought through holes 
toward each end. 

The assembly is fixed by means of 
the screws to the back of the box. A 
three-tag strip provides terminations for 
the resistor, silicon diode rectifier and 
leads. 

Once installed, the cells can virtually 
be forgotten. It will be necessary to 
adjust the OHMS zero potentiometer to 
allow for the lower voltage, but there is 
adjustment available for this. □ 



This close-up picture of the in¬ 
side of the box, shows how the 
nickel cadmium cells are fitted 
in place of the original dry cells . 
The silicon diode and resistor 
can also be seen . 
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A Look At Transistor Oscillators 

Last month, we presented in some detail a number of crystal-con¬ 
trolled oscillators which we thought would be of interest to a 
considerable number of readers. This month, we are dealing with 
some self-excited oscillators, which, taken over all, should have 
a wide variety of applications. 


By Ian Pogson — Part Two 


fiCIOS.Sf )>5.2N3565.Sf)OQ) 
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As with the crystal-controlled oscilla¬ 
tors, what follows is virtually a report 
of our findings, as far as we have gone 
to date. 

One self-excited oscillator which 
appears to be as good as any which we 
have tried and which will oscillate over 
a wide range of frequencies is that which 
was described by Commander Paul H. 

Lee in “CQ” magazine. The general 
circuit is shown in figure 12. 

Lee described the oscillator as a 
“Synthetic Rock” and went on to say 
that many transistor oscilla¬ 
tors exhibit a peculiar in¬ 
stability in the form of a 
“burble” of about 5Hz about 
a stable mean frequency. 

Such a problem is avoided 
in this circuit and the ex¬ 
cellent results are due at 
least in part to the fact that 
the transistor is connected 
across a relatively low im¬ 
pedance, involving the two 
large capacitors, C2 and 
C3, in the tank circuit. 

In its original form, 
germanium transistors were 
used and the oscillator was 
designed to operate over 
the range from 4.9 to 6.1 
MHz. Our investigations 
show that it is possible to 
achieve excellent results 
over the range from 100- 
KHz, up to 13MHz. 

Incidentlly, it will be 
noticed that the VFO which 
was described recently is an 
adaptation of this circuit. 

Let us begin at the circuit 

for the 100 to 150KHz . . 

oscillator. A separate diagram is given be expected; the value nominated gives the carrier for the generation of a SSB 
for this one, in figure 13, as it departs a clean-looking wave-form on the CRO. signal. 


rfc y 
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ments on this occasion showed a drift 
of about 17Hz in 45 minutes, becoming 
stable after this time. 

Although these checks were only of a 
short-term nature, it appears that the 
silicon transistor would be the better 
proposition. 

Before leaving the 100 to 150 KHz 
circuit, we must point out that the out¬ 
put level is quite low, something of the 
order of 20 to 30 mV. This means 
that the oscillator must be followed with 
an amplifier if greater output is needed. 

In any case, the extra stage will help 
to isolate the oscillator from external 
interference. 

The next frequency at which our in¬ 
terest rests is 455KHz. An oscillator 
on or near this frequency may be used 
as a BFO in a communications receiver. 
The frequency could be fixed, switched 
between two frequencies about 3KHz 
apart for SSB reception, or it could be 
made variable over a range of a few 
KHz. This can be done quite easily by 
well-established techniques. Another 
use for this oscillator could be to supply 


3xBC108.2N356S 



somewhat more from the standard cir 
cuit of figure 12. 

As may well be imagined, large 
values of L and C are required for 
such a low frequency. The value of 
L in this instance is approximately 
3.5mH and, as a matter of expediency. 


The .033uF capacitor also influences the In our oscillator we used a coil wind- 
feedback and wave-form, as well as the ing from a standard IF transformer, 
output voltage. with the lOOpF capacitor removed. Re- 

A in A1<„T? var ; a uu ferring to figure 12, Cl is lOOpF, C2 is 

A single gang 10 to 415pF ^able 018uF and C3 . #0 01uF. For Cl and 
wpaator w ^ to cover the tuning C3 we si , ver mica dtors and 

range. A trimmer, 6 to oOpF, is also f a stvmseal 

needed, to adjust . the frequency to Stab j ljty checks ' with this arrange . 


we made this up by using a good quality 150KHz, at the minimum setting of the ment showed that the drift was of the 

2.5mH RF choke, in series with one main tuning capacitor. order of 3Hz over the first half-hour, 

winding of a standard 455KHz IF trans- We made some checks on the stability with little if any more than a variation 
former. The slug in the latter is actu- of this circuit, using a silicon SE1001 of 1Hz over the next half-hour, 
ally used to adjust the value of L as re- transistor for the test. It is with some \Ve considered that the next higher 
quired. reservation that we quote that the mea- frequency of interest could be 1MHz. 

The three capacitors forming a volt- sured drift over a P eriod °f . on £ The secondary winding of an RF coil 

age divider across the tank circuit are was on *y 2Hz. It may certainly be said f or broadcast receivers was used for the 
300pF, .0068uF and .033uF. The 300pF with safety that the stability is very good inductance. Again referring to figure 12, 
capacitor considered optimum for this indeed and this oscillator would be well Cl j s l50pF, C2 is .018uF and C3 is 
case should always be kept as low in worth considering as the variable ele- .OOluF. We have no frequency drift 
value as possible, consistent with reli- ment in a frequency measuring device, figures for this one, but we can see no 
able oscillation and reasonable level of A check was also made with a ger- reason why the stability should not be 
output. The .0068uF capacitor also has manium transistor, type OC170, with comparable with those already quoted, 
a considerable influence on the amount due change to the supply polarity. It For frequencies between 2.4 and 
of feedback and this is also set for opti- was found necessary to change the 3.8MHz Cl, C2 and C3 are set to 150- 
mum performance. This capacitor has .0068uF capacitor to .012uF, all other pF, .0033uF and .OOluF, respectively. A 
an influence on the wave-form, as may values remaining the same. Measure- coil with an inductance of the order of 


52 


ELECTRONICS Australia , October , 7966 



















































IOuH is needed, with a variable capaci¬ 
tor Cv, of a suitable value to give the 
frequency required. For the purposes of 
our checks, we used a 10 to 415pF vari¬ 
able capacitor, which covered the full 
range. 

The next step in frequency takes us 
up to 13 MHz. We used a short-wave 
coil, as used in the older type of dual¬ 
wave receivers. The same variable capa¬ 
citor Cv, was used and Cl, C2 and C3 
were made lOOpF, .OOluF and 470pF, 
respectively. 

As mentioned earlier, we have not 
taken this oscillator above 13MHz. 
However, we can see no reason why it 
should not be taken somewhat higher. 
For readers who like to experiment along 
these lines we suggest that Cl be 33pF, 
C2 820pF and C3 220pF; the combined 
variable capacitor Cv, and the trimmer 
Ct, variable over the range 20 to 120pF. 
The coil may consist of eight turns of 
16-gauge tinned copper, fin diameter 
and fin long. With these values the 
range from approximately 20 to 30MHz 
should be covered. 

A practical example of this circuit is 
given in the VFO which we 
have developed for an SSB 
transmitter, on which we are 
currently working. As can 
be seen from the accompany¬ 
ing picture, this unit is built 
into a die-cast metal box, 
measuring only 4fin x 3fin 
x 2 3/16in. The circuit is 
given in figure 14. 

Although it is not our in¬ 
tention to go into full details 
of this VFO at the moment, 
a brief discussion should give 
some useful information to 


trimmers, are mounted directly to the 
box. 

The output coil in the collector cir¬ 
cuit of the amplifier is not included in 
the assembly of the unit, but is quite 
separate. It is mounted on the main 
chassis of the transmitter, adjacent to 
the VFO box. This arrangement is con¬ 
venient for shortness of leads and there 
is just not enough room in the box for 
the coil assembly anyway! 

The oscillator coil is wound on a 
ceramic former, one inch in diameter. 
The number of turns required to cover 
the range, 3.0 to 3.5 MHz, is 22, spaced 
to occupy approximately lin. The out¬ 
put coil is wound on a 5/16in slug-tuned 
former, which is mounted in a 13/ 16in 
square can. There are 60 turns of 33 
SWG enamelled wire, close wound on 
the primary and 8 turns over the earthy 
end, for the secondary. 

It will be noted that we have used a 
10 to 415pF capacitor for the main tun¬ 
ing. This has in series with it, a lOOpF 
silver mica and a 6 to 60pF trimmer in 
parallel. Also shunted across the coil. 

a^N3Q53 




The VFO is built 
into one of the 
Eddy stone die- 
cast metal boxes. 
These are ideal 
for the purpose , 
ensuring rig id 
construction and 
so enabling good 
mechanical sta - 
b Hi ty to be 
ac hieved. Al¬ 
though there is 
no spare space , 
all components 
are fitted without 
crowding. 


readers who are interested in this type 
of VFO. 

The oscillator, emitter follower and 
amplifier, all use silicon NPN transistors. 
The particular type as fitted in this unit 
is the 2N3566, which is a higher rated 
version of the 2N3565. The particular 
type does not seem to matter—we have 
also used such types as BC108, BF115, 
SE1001 and 2N706, all giving much 
the same results. 

As may be seen from the photograph, 
we wired most of the small components 
on to a miniature tag board and this, 
in turn, is screwed to the bottom of the 
box. The major components, including 
the oscillator coil, tuning capacitor and 


are another lOOpF silver mica and a 6 
to 60pF trimmer. This arrangement 
gives a very good linear tuning law, 
which is a desirable feature. 

The three series capacitors, of 150pF, 
.0033uF and .OOluF are all polystyrene 
types. The coupling capacitor from the 
oscillator to the emitter follower, is also 
a polystyrene type. 

With the unit using the components 
just as described, we took the trouble 
to make frequency measurements of the 
drift in frequency. The following table 
shows the results which we observed, 
immediately from switching on and then 
for a period covering one hour and a 
half. 



PRINTED CIRCUITS 
AID 

AUSTRALIAN INDUSTRY! 


Applications for printed circuits from 
Precision Windings in industry are 
growing daily . . . it's simply amazing 
how many leading electronic and de¬ 
sign engineers specify “Precision 
Windings” boards. PW’s photographic 
process does have many advantages 
. . . small numbers may be manu¬ 
factured economically . . . definition 
and detail are crisp and clear . . . 
negatives are readily available for al¬ 
terations . . . and tarnishing is pre¬ 
vented by a protective over-coating. 
Above all the PW process offers 
quality control at every stage of 
manufacture. This is why more and 
more industrial organisations are 
coming to Precision Windings for up 
to the minute technical advice and 
prompt, dependable deliveries. 

AND FOR THE HOBBYIST! 

Don’t worry . . . we’re not neglecting our 
many friends who want a single circuit 
board. Send for our free folder on 
“How to prepare artwork” and for our 
price list. It matters little if you want 
one or a thousand boards . . . PW’s 
price is most attractive. Many “Elec¬ 
tronics Australia” designs are kept in 
stock and delivery is immediate. Special 
printed circuits are normally despatched 
within 7 days of receipt of your art¬ 
work. Artwork aids in the form of 
Solder Lands, Black Crepe Tapes, Clear 
Film and Transfer Letters are alsc 
available from Precision Windings at 
low cost. Write now! 
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HAVE YOU 
HEARD IT? 


AKAI 


MODEL 


.... 


31 OPERATING FACILITIES 


SPECIFICATION 


(1 ) L-channel Bass Control 

(19) L-channel Recording Output 

(2) L-channel Treble Control 

(20) L-channel Tape Monitor 

( 3 ) L-R channel Balance 

Input 

( 4 ) R-channel Bass Control 

(21) R-channel Tape Head Input 

(5) R-channel Treble Control 

(22) R-channel Player Input 

(6) Input Selector 

(23) R-channel Tuner Input 

(7) High Filter 

(24) R-channel AUX Input 

( 8 ) Low Filter 

(25) R-channel Recording Output 

( 9 ) Loudness Control 

(26) R-channel Tape Monitor 

(10) Volume Control 

Input 

(11) Mode Selector 

(27) Ground Terminal 

(12) Speaker Switch 

(28) "DIN" Jack for Tape 

(13) Power Switch 

Recorder 

(14) Headphone Jack 

(29) L-channel Speaker Output 

(15) L-channel Tape Head Input 

Terminals and Jack 

(16) L-channel Player Input 

(30) R-channel Speaker Output 

(17) L-channel Tuner Input 

Terminals and Jack 

(18) L-channel AUX Input 

(31) AUX AC Outputs 


OUTPUT (MUSIC): no W. (2 x 55 W.) 
OUTPUT (RATED): 70 W. (2 x 35 W.) 
DISTORTION: LESS THAN 1% AT RATED 
POWER 

FREQUENCY RESPONSE: 20 — 35,000 
± 1 db. 

SENSITIVITY: AT 1 KC. RATED OUTPUT 
TAPE HEAD 1.5 mV. 

PHONO 3 mV. 

TUNER, AUX, & TAPE 
MONITOR 400 mV. 

TONE CONTROL: BASS 50 c.p.s. ± 14db. 

TREBLE 10 kc. ± lldb. 
LOW FILTER: - 8db. at 50 c.p.s. 

HIGH FILTER: - 8db. at 10 kc. 

LOUDNESS CONTROL: + 8db. 100 c.p.s. 

+ 8db. at 10 kc. 

EQUALISER: RIAA for phono • NAB for 
tape head 

DIMENSIONS: 1.7" x 5£" x lOi" 

WEIGHT: 17J lbs. 


REVIEWED IN APRIL, 1966, ISSUE ELECTRONICS AUSTRALIA 


AK1 


MAGNECORD AUSTRALASIA PTY. LTD., 
CHAPMAN HOUSE, 210 CLARENCE ST 
SYDNEY. PHONE 29-1704. 


Interstate Agents: Maurice Chapman Magnecord Pty. Limited. 
Telephone No. 85-4654, Melbourne. Neil Muller Pty. Limited. 
Telephone No. 71-1162, Adelaide. Chandlers Pty. Ltd. 
Telephone No. 31-0341, Brisbane. 
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Time 

Drift 

Time 

Drift 

Minutes 

Hz 

Minutes 

Hz 

0 

0 

50 

63 

5 

25 

55 

67 

10 

28 

60 

72 

15 

32 

65 

73 

20 

38 

70 

75 

25 

43 

75 

76 

30 

49 

80 

78 

35 

53 

85 

80 

40 

56 

90 

82 

45 

59 




A study of these figures 
shows that of the 82Hz drift, 
over the 90-minute period, 

25Hz of this occurred in the 
first five minutes. Indeed, 
about 22Hz could be accoun¬ 
ted for in the first two 
minutes after initially switch¬ 
ing on. This order of per¬ 
formance can be considered 
as quite satisfactory for 
single sideband operation. 

It may even be possible to 
improve on these figures and, 
although we have not made 
any further investigations 
along these lines, we hope to 
do so in the not-too-distant future. 

Before we leave the subject of VFOs, 
another interesting one has come to the 
notice of the writer. Although we have 
not built one, we have had the oppor- m 
tunity to observe this one very closely. 

The oscillator is basically a transistor 
version of the Franklin, which was de¬ 
veloped by Bruce Glassop, VK2BG, 
about two years ago. The circuit is isk 
shown in figure 15. 

This oscillator appears to have two 
salient features, one very good and the 
other not so good. The good feature 
is the apparent ease of obtaining high- 
frequency stability. On the debit side, 
the circuit is very sensitive to variations 
in loading, which gives rise to frequency 
shift of a serious nature. However, this 
latter problem can be overcome. 

In this particular case, the oscillator 
proper of figure 15 is followed by two 
transistor stages. The first is an untuned 
buffer and the second is an amplifier, 
with the collector tuned to the oscillator 
frequency. The output voltage at this 
point is of the order of four volts, which 
is sufficient for most applications. 

The frequency coverage is from 5 to 
5.35MHz and frequency drift measure¬ 
ments have been taken against WWV on 
5MHz. The drift over the first hour 
was only 20Hz. with very little change 
from this point over the following hour. 

It is interesting to note that the 2N3053 
transistors were fitted with small flag- 
type heat sinks. Without them, the drift 
was about 30Hz in the first hour. 

For readers who may wish to try this 
circuit, here is a word of warning on the 
matter of using heat sinks for the transis¬ 
tors as quoted. The collector is con¬ 
nected to the metal shell of the transis¬ 
tor, so the heat sink must not be 
screwed to any metal objects, such as 
the chassis. 

To sum up, this VFO has been in use 
with a SSB transmitter for the past two 
years and it has proven itself beyond 
any doubt. 

Earlier, when dealing with crystal 
oscillators, we touched on the bridge 
type as shown in figures 7 and 8. We 
have made a few investigations into this 
circuit as a self-excited oscillator. Un¬ 
fortunately, we have not taken these 


investigations as far as we would like, 
but we can report on what we have 
found so far. 

We have had this circuit as shown in 
figure 16, oscillating over the range of 
approximately 20KHz to 100MHz—quite 
a wide range! The 20KHz was obtained 
with two 2.5mH RF chokes in series, as 
the inductance, in series with a .0027uF 
capacitor. Oscillation was vigorous and 
the wave-form rather “fruity,” as viewed 
on a CRO. 

At the other extreme, the maximum 

2xQC170.AF116N.ASZ20 
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frequency of 100MHz was obtained with 
a coil of three turns, 4 in diameter and 
lin long, in series with 20pF. Needless 
to say, the frequency may be made 
variable, by replacing the fixed capaci¬ 
tance with a suitable variable. 

From our experience, we found that 
the circuit required a minimum of series 
capacitance of about 18pF, otherwise it 
would drop out of oscillation. The cir¬ 
cuit is very tolerant of high C and low 
L. In fact, we even eliminated the phy¬ 
sical coil altogether and simply placed 
a capacitor, with its stock length leads, 
into the place of the LC circuit. 

By way of an example, we connected 
a 33pF NFO ceramic into the circuit and 
it “took off” as usual. This particular 
characteristic of the circuit could be used 
to advantage where the resonant fre¬ 
quency of a capacitor, with a certain 
length of leads, is required. It would be 


necessary then, to have some means of 
measuring the frequency of oscillation 
but this should not present any great 
difficulty. 

In between the two extremes of fre¬ 
quency noted, the possibilities of this 
oscillator could be very promising, par¬ 
ticularly for a VFO, or the variable ele¬ 
ment in a frequency measuring device. 
Due to the fact that the circuit is not 
seriously affected by external influences, 
it should be possible to obtain very high 
stability. 

It is hoped that in the reasonably 
near future, we will be able to make 
investigations along these lines. 

The last circuit in our collection is 
shown in figure 17 and is intended for 
service in the lower VHF range. It will, 
of course, operate satisfactorily right 
across the HF range as well. It may 
be necessary under these conditions to 
increase the value of the emitter resistor 
by about 2000 ohms. 

With the values as shown in the cir¬ 
cuit and a coil of three turns, fin 
diameter and fin long, the approximate 
frequency coverage will be 40 to 
80MHz. 

So there it is. This list of transistor 
oscillators should keep most readers and 
experimenters going for some time. 
REFERENCES: 

Butler, Transistor Cascade Oscillator, 
Wireless World, July, 1965. 

Technical Topics, p 587, R.S.G.B. 
Bulletin, September, 1965. 

Amon, Simple Transistor Oscillator, 
Break-In, October, 1965. 

RCA Transistor Manual (1964), p376. 

Lee, A Stable Transistorised V.F.O.. 
CQ, September, 1963. H 
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• POWER SUPPLIES 

• AUDIO TRANSFORMERS 
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SAVE SET UP TIME ON EXPERIMENTAL CIRCUITRY 

The Vector EXPERIMENTER’S CHASSIS provides quick set-up 
of electronic circuitry with simple hand tools. Intended mainly 
for mock-ups, the structure is also suitable for more perma¬ 
nent use and may be mounted on racks or in cabinets with 
added adaptor plates. The construction is highly flexible and 
parts can be readily cut to make other sizes than those 
supplied. 

Kit 22X is for quick set-up of transistor and similar circuitry. 
It has combination transistor sockets with pig tail wires. 
These fit transistor pins '’in-line” or in the triangular 
“JETEC” configuration. Sockets are on saddles which mount 
above the punched board. Transistor leads may also be 
clipped into the unique SPRINGCLIP terminals provided. 
Sockets for power transistors are also supplied. 


UNIQUE SOLDERLESS TERMINAL 

The heart of the system is the Vector SOLDER¬ 
LESS SPRINGCLIP Terminal. T30N. SPRING- 
CLIPS hold as many as six component leads 
without soldering or crimping wires. This 
allows re-use and prevents heat damage to 
expensive components. Contact resistance is 
less than .01 ohms. 

0 EASY TO USE 0 ECONOMICAL 
0 SAVES DAMAGE TO EXPENSIVE 
COMPONENTS A PERMITS RE USE 


Z 


ELCO (AUSTRALASIA) PTY. LTD. 

fa subsidiary of International Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. 
Telephone: 50-0111 (20 LINES) 


ROST COUPON NOW 

Please forward details of VECTOR kit 

NAME......... 

ADDRESS—...... 

STATE .... 

V/67.1 


T30 Spring Clips. 


SAVES CIRCUIT DESIGN TIME! 


Solderless 
Circuit Detail. 


Kit 22X 

Typical assembly 
With added 
components 
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Electronic Flash-Transistor 
Power Supply 


Following last month's broad discussion on 
electronic flash, here is the first part of a prac¬ 
tical constructional article. A transistorised 
power supply, constructed on a printed board, 
it is a simple enough project for almost any¬ 
one who can handle a soldering iron. This 
article tells you how to make it and test it. 


As mentioned in last month’s article, 
we are currently working on a complete 
photoflash unit, based on a transistorised 
power supply developed by Mr John 
Longfoot of Philips’ laboratory. We made 
our initial test on a unit kindly supplied 
by Philips, but have since constructed a 
duplicate unit in order to determine 
exactly what was involved in the job and 
to pinpoint any problems likely to be 
encountered by our readers. 

First, however, we should point out 
that there are several possible variations 
of the power supply. Mr Longfoot 
developed two basic supplies: One to 
work up to 50 joules and one to work up 
to 100 joules. Both designs use the same 
circuit and the same wiring board, but 
differ in the size of the transformer, the 
value of some resistors, and the types of 
transistors. 

The 50 joule unit has the advantage of 
using a physically smaller transformer 
and should also cost less to make. It 
would be ideally suited to an application 
where small size is the main considera¬ 
tion, and it may even lend itself to the 
“all-in-one” type of unit which we illus¬ 
trated on page 63 of last month’s issue. 
We hope to take a closer look at this 
possibility later on. 


By Philip Watson. 

other uses a thyristor to reduce the 
amount of current through the camera 
contacts—an important consideration if 
long life and reliable operation is to be 
obtained from these. 

Finally, there is an alternative mains 
power supply cum battery charger which 
can be incorporated if desired. As well 
as keeping the battery charged, it permits 
operation directly from the mains when 
this is convenient. 

Naturally, the individual will have to 
make up his own mind which combina¬ 
tion of these units will suit him best, or 
whether he wants to incorporate all of 
them now or leave some till later. 

For the moment, we intend to concen¬ 
trate on the basic 100 joule power 
supply, without the addition of any re¬ 
finements. Later, we will discuss these in 
greater detail. 

The power supply is a fairly standard 
arrangement in the realm of transistor 
power supplies, but some features of the 
circuit and components are worth discus¬ 
sing in detail. 

The supply is designed to operate from 


six nickel-cadmium cells or, at a nominal 
voltage of 1.2V per cell, 7.2V. Used in 
conjunction with a simple voltage doub¬ 
ling circuit, it will develop at least 
500V, although the exact voltage can be 
readily adjusted to suit available electro¬ 
lytic capacitors. 

To get an idea of how the circuit 
works, consider first the transformer 
primary winding (terminals 1 and 2), the 
battery, and the transistor ASZ16. Start¬ 
ing at the negative terminal of the bat¬ 
tery we can trace a current path to 
terminal 1, through the winding to ter¬ 
minal 2, to the collector of ASZ16, 
thence to the emitter, and finally to the 
positive terminal of the battery. 

Thus we have a current path from the 
battery, through the transformer primary, 
through the transistor, and back to the 
battery, and if we interrupt this path at 
some suitable frequency, we will gene¬ 
rate an alternating voltage across the 
secondary winding (5 and 6) stepped up 
by reason of the larger number of turns 
compared with the primary. 

The interruption of the primary cur¬ 
rent is provided by making the ASZ16 
function as a blocking oscillator, the 
necessary feedback being provided by 


There are also two types of trigger cir¬ 
cuit suggested by Mr Longfoot. One is 
a fairly conventional arrangement; the 


This is the circuit of the complete flash unit , with the power supply por¬ 
tion, as accommodated on the printed hoard, shown in the blue panel 
The power supply construction is discussed in detail this month . 
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BUY YOUR LEAK “STEREO 30” 
NOW! 

Trade-in valuations are at their peak ... so 
write now for a valuation on your old equip¬ 
ment ... or an EMQ! Solid state stereo 
amplifiers occupy less space, generate less 
heat and are less expensive than valve 
equivalents. If you prefer the LEAK “Stereo 
20“ and “Varislope 2 Stereo" Pre-amp you'll 
find Encel trade-in valuations most attractive; 
up-grading to LEAK equipment can cost less 
than you imagined. Write or call now! 



IMPROVE TREBLE 
PERFORMANCE WITH THE 
CELESTION TWEETER! 

The Celestion HF 1300 tweeter is patterned 
on the well known GF.C BSC 1X52 and may 
be added to any existing speaker through a 
capacitor which Encel Electronics supply free 
of charge. Frequency response of the HF 1300 
is level within plus or minus 2 db from 1500 
e/s to 13 kc/s and extends well over p 

15 kc/s. Improvement in treble per- \l N 
formance is immediate. Encel price 

UNIQUE ENCEL STEREO 
SYSTEM INCLUDES 5-SPEAKER 
ENCLOSURES! 

Two “Sonics" five speaker systems are speci- 
lied for this budget priced Encel Stereo System. 
The stereo amplifier is the well known Star 
SA-30, the turntable a Labcraft belt drive, the 
cartridge a B and O magnetic unit with a 
diamond stylus. Price is only $195. The speaker 
enclosures house four 6|" speakers and a 
2jf“ tweeter and are finished in oiled teak or 
walnut. If you wish to include the new 
Encel CSM-40 stereo amplifier 0 

instead of the SA-30, the price is X / 

still only ... 

Price with the COSMOS SW-30C stereo 
amplified is only $175! _ 

ASK FOR AKAI PRICES! 

AI L AKAI models are in stock . . . MX. 
X4, 355. X1000D and 1700. Encel trade-in 
prices and end-user EMQ’s are more than 
j ust attractive, too! 



A NEW HIGH QUALITY TONE 
ARM AT A LOW, LOW PRICE! 

The new Encel-Nikka tone arm is a precision 
instrument and will track perfectly down to 
i gram with suitable cartridges. The open front 
head shell accepts all standard i" fitting cart¬ 
ridges — and the arm takes Ortofon and SMI! 
shells without modification. Miniature ball 
bearings are used throughout. An outrigger bias 
adjustment sets stylus pressure. Encel price is 
only $19 (£9/10/-). Make your own 
comparisons with any other arms XIM 
anyw here near the Encel price _ *** B * 

KEF “CELESTE” SPEAKERS 

The new model “Celeste" with the improved 
Super Tweeter is now on display in all Encel 
Stereo Centres. Write for an EMQ! 


WHAT IS AN EMQ? 

Because of trade agreements many prices 
cannot be advertised so wc advise you to write 
to us for an EMQ ... an Encel Mail Quote. 
Please print your name and address in BLOCK 
LETTERS . . . and, if you're writing for 
amplifier or tape recorder information, please 
be reasonably specific as our stock of these 
items is extremely wide. Help us to help 
you! 



A NEW SOLID STATE STEREO 
AMPLIFIER ... THE “SOUND 
SAQ-501” 

This well designed fully transistorised stereo 
amplifier has an output of 32.5 watts (1HFM) 
in each channel into an X ohm load, a 
frequency response of 2<>-2(>,0(X) c/s plus or 
minus 1 db., magnetic pick-up sensitivity of 
3 mV and all controls desirable for complete 
flexibility of operation. Loudness control, 
rumble filter, scratch filter, tape monitor and 
on-ofT control arc all tumble-type tflffT 
switches. Write for full specifica- XI IJ 
tions. ■ 1 ** 



SAVE SPACE WITH THE 
COMPACT CELESTION 
“DITTON 10”! 

If you wish to save space on speaker systems 
and yet require full bodied sound, the 
Celestion “Ditton 10" is the answer. This 
twin speaker system is only 121" x 6}" x 
X" yet its frequency response is conservatively 
rated at 35-15.000 c/s. See the reviews in 
“Hi-Fi News" p.433, October '65 and 
“Gramophone," p.41, June. '65, A* jn/| 
Available in either teak or walnut T) 
oiled finishes ... ^ 



HAND CRAFTED “SONICS” 
MULTI-SPEAKER SYSTEMS 

A wide range of “Sonics” speaker systems is 
now on display at Encel Stereo Centres . . . 
and individual prices are as low as $19. For 
the budget conscious music lover or for the 
tape enthusiast who wishes to up-grade speaker 
quality. “Sonics" offer unusually good value. 
Cabinets are hand finished in oiled teak or 
walnut veneers. Model AS302 features a 12" 
bass reproducer and a horn type tweeter 
with variable brilliance control . . $47 

(£23/10/-). Model AS-60 two speaker system 
... $25 (£12/10/-). Model AS-41 3 speaker 
system — 2 woofers and a tweeter . . . $31 
(£15/10/-). Several others in stock. Come to 
your nearest Enccj Stereo Centre and hear the 
“Sonics" range! 


SILK DEPARTMENT STEREO 
SYSTEM FROM 
ENCEL ELECTRONICS! 

If worldly goods are no problem, this Encel 
Stereo System can be very satisfying! Compare 
this value . . . 

AKAI AA-5000 solid state stereo amplifier 
(or ADC-60 solid state stereo amplifier). 
ORPHEUS SI LEX turntable with MICRO 
MA-77 tone arm and ORTOFON stereo 
cartridge fitted with elliptical diamond 
stylus, two Leak “Sandwich" rAA 
speaker systems. ENCEL PRICE ) J 7|J 

Supplied with a LEAK “Stereo 30" solid 
state stereo amplifier and two KEF 
“Celeste” speaker systems ... in place 
of the Akai/ADC-60 and “Sand- 4 0A 

£24o" systems ’ pr ‘ ce tun, bl es to >45U 

Hear this splendid system at Encel Stereo 
Centres in Melbourne or Sydney. P.S. Encel 
prices include Sales Tax 

ASK FOR AKAI PRICES! 

ALL AKAI models are in stock . . . MX, 
X4, 355, X1000D and 1700. Encel trade-in 
prices and end-user EMQ’s are more than 
just attractive, too! 


I \( I l SIN I I M I L OFFERS 
FOR OCTOBER 


1. The popular new Encel-Nikka tone arir 

with a Micro 2000/5 magnetic 

stereo cartridge. Labcraft 605 /k / / 
transcription turntable. ^ a Mm 

2. Goldring GL99 transcription turntable, 

Encel-Nikka tone arm. Micro Aft 

2000/5 magnetic cartridge. (With \XW 
Silex . $85) / 

3 Roland FAX-150 stereophonic amplifier 

with AM/FM tuners. Connoisseur turn¬ 
table. Connoisseur SAU-1 tone arm with 

lift. Connoisseur stereo diamond 
cartridge, • two Wharfedale 10" 

RS/DD speakers. ...... ...... .. 

4. The ideal budget system. Planet MG 1504 

stereo amplifier (X watts I.H.F.M. per chan¬ 
nel), Connoisseur turntable. Connoisseur 
tone arm w/lift and stereo diamond cart¬ 
ridge, two X" RS/DD Wharfedale speakers 
. . . $138. With a Labcraft 643 turntable 
and a B & O stereo diamond £*€*>0 
cartridge in place of the Con- /kj/X 
noisseur group price is only . 

5. Sansui Model 220 stereophonic amplifier 

with AM/FM/SW tuners. Connoisseur 
Craftsman transcription turntable. Ortofon 
SMG 212 tone arm and Ortofon SPU-GT-E 
elliptical stylus cartridge. two|f*^p/K 
Celestion CX 1512 12" co-axial jlJ 
wide range loudspeakers . ...... ** +* ** 

6. l eak "Stereo 30” Akai 5000 or ADC 60 
solid state stereo amplifier, Orpheus Silex 
turntable. Micro MA77 tone arm, ADC 
101* elliptical stylus cartridge, two Celestion 
CX 2012 co-axial speakers. (The arm 
was reviewed in “Electronics", 

April, '66 !). Encel price 

only . 

7. The new Encel CSM-40 stereo amplifier, 

l abcraft 605 or JH turntable. JH Mkll or 
Encel-Nikka tone arm. ADC 770 or Micro 
2000/5 stereo diamond magnetic 
cartridge, two twin cone Wharfe- X /■ W 
dale 10" RS/DD speakers " 

(With the new COSMOS SW-30c stereo 
amplifier . . ...... $159 

Make up your own combinations ... of any 

components you wish . . . and write for an 

EMQ. Encel prices are the LOWEST in 

Australia . . . and the service at Encel Stereo 

Centres is the best! 


$199 


$450 


EARLY ENCEL SPECIALS 
AVAILABLE! 

The special offers made from time to time 
by Incel Electronics in “Electronics Aus¬ 
tralia" are often kept open for several months. 
In many cases, the prices quoted are still 
applicable. Please check with us! 


Encel Electronics Pty. Ltd. 

Head Office: 431 Bridge Rd., Richmond, Vic. Tel. 42 3762 
City Branch: 18 Bourke St., Melbourne. Tel. 32 2672 
Sydney Store: 257 Clarence St., Sydney.Tel. 29 4563, 29 4564 

Wholesalers 

Australia's Greatest Hi-Fi Centre - . .., 


Trade-ins accepted 
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the feedback winding (3 and 4) which, 
effectively, is connected between the 
ASZ16 emitter and base. However, the 
connection to the base is via R3 and the 
collector/emitter circuit of Tr2 (OC24), 
so that the amount of feedback will 
depend on the forward bias applied to 
Tr2. 

Throughout the major portion of the 
charging cycle, Tr2 is biased, by means 
of R4, so that it is saturated and offers 
little opposition to the feedback signal. 
At the same time, and in order that Tr2 
can be so biased, Tr3 must be cut off. 
This condition is a function of R5, the 
neon tube ZA1004, and the tapping be¬ 
tween R6 and R7. 

Normally the neon tube is non-con¬ 
ducting but, as the main storage capacitor 
approaches full charge, and the voltage 
across it approaches the desired cut-off 
figure, the voltage at the junction of R6 
and R7 reaches the striking voltage of 
the neon (about 85 volts). 

When the neon strikes, it provides a 
current path through the base of Tr3 
which amounts to forward bias for the 
latter, which then conducts. When it does, 
it diverts some of the current previ¬ 
ously flowing through Tr2 base, via R4, 
reducing the forward bias so that Tr2 is 
no longer saturated. The additional resi¬ 
stance between the feedback winding and 
Trl base reduces the effective feedback 
and its peak collector current. It also in¬ 
creases the blooking oscillator frequency. 

Thus, once the neon strikes we have 
a feedback loop which reduces the acti¬ 
vity of the oscillator as the voltage across 
the main storage capacitor rises, or in¬ 
creases it as the voltage falls. In practice, 
the system settles down to a balanced 
condition whereby the oscillator operates 
at just the right level to maintain the 
capacitor at the selected voltage and 
supply the current needed by the vari 
ous bleed networks and the capacitor’s 
own internal leakage. 

In practice, the scheme works extreme¬ 
ly well. Because the feedback loop is 
inoperative until the neon strikes, it has 
no retarding effect on the charge rate over 
the greater portion of the cycle, thus 
allowing the system to work at its best 
possible speed. The neon strikes when 
the capacitor is charged to within about 
30 volts of the selected terminal voltage, 
but is obviously passing only a 9mall 
amount of current at this stage, and 
there is little effect on the charge rate. 

However, as the brightness of the 
neon increases and more current is pass¬ 
ed, the feedback action comes rapidly 
into operation, and the voltage ceases 
quite abruptly to rise as the selected 
voltage is reached. This kind of action 
assists »n providing short charging times, 
since the power supply can be designed 
to “aim” at a higher voltage than that 
required, thus working over the 
straighter portion of the capacitor’s 
charging characteristic, and maintaining 
a relatively high rate of charge right up 
to the shut-off point. 

The actual voltage at which the system 
pegs can be adjusted by means of R8. 
This is also a very valuable feature, 
since it may well transpire that the 
electrolytic capacitors most readily 
available will be 450 volt types, rather 
than the 500 volt types envisaged when 
the unit was designed. Using samples of 
such capacitors, no difficulty was experi¬ 
enced in setting the supply to this figure, 
after which it behaved identically in all 
other respects. 

However, some modification may be 
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The top photograph shows the layout of a finished hoard. Below it is the 
code pattern on the printed wiring board , used to indicate the placement 
of components. Compare these two with each other and the circuit on 
page 57. At the bottom is the printed wiring pattern. 


required to this part of the circuit if it 
is desired to provide a “half power” 
position in the final flash unit design. 
If this is to be achieved by reducing the 
voltage—and there are a number of ad¬ 
vantages to this approach, which we 
will discuss later—the easiest way to do 
this is to provide an alternative network 
for R7, R8, which can be switched in 
as required. This may mean some 
change to the existing values of these 
components, but should involve very 
little additional cost. In the circum¬ 
stances it would seem best to build the 


board ks shown for the time being and 
until the final form of the complete unit 
is known. 

One of the secrets of this circuitry is 
to use a neon tube with only a small 
differential between its firing and main¬ 
taining voltage, and the ZA1004 has 
been specially selected for this reason. 
In addition, it will be noted that the 
divider network R6, 7, and 8 does not 
return directly to the “earthy” rail of the 
circuit, but instead to terminal 3 of the 
transformer. 

In the DC sense this point is close 
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PLESSEY 



Hi-Fi enthusiasts select 
the Plessey Loudspeaker 
for compact stereo systems 


If you appreciate the fine reproduction 
of sound you will certainly understand 
why Plessey has so much to offer. In the 
Rola C8MX 8 inch loudspeaker Plessey 
provides remarkable flexibility; the fre¬ 
quency range is from 40 Hz to 12 kHz 
and it has real power handling capacity 
— up to 16 watts peak! 

Mounted in the Rola designed “Slim¬ 
line” enclosure, the C8MX provides 
exhilarating performance. And it’s com¬ 
pact; the true space saving characteris¬ 
tics of this enclosure will be valued by 
all who appreciate simplicity of design. 


A new feature is an 8 ohm voice coil 
impedance now available with the 15 
ohm model. This new impedance makes 
the C8MX even more versatile. 

For further advice on applications of 
this fine speaker, plus construction 
details for the enclosure, contact your 
nearest Rola distributor, or apply dir¬ 
ectly to 

Plessey Components Group 
Rola Division 

The Boulevard Richmond El Victoria 
Melbourne 42 3921 



Plessey Components Group 
Rola Company (Australia) Pty Ltd 

The Boulevard Richmond El Victoria 42 3921 

NSW Plessey Components Group Rola Division Box2 PO Villawood Telephone720133 
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enough to the earthy rail such as not 
to effect the behaviour of the network 
to any extent. However, the presence 
of the transformer winding m series with 
the divider network introduces small 
voltage spikes, of about six volts ampli¬ 
tude, and of such polarity as to assist 
Che firing of the neon diode earlier in 
the charging cycle, by this value of volt¬ 
age. Since this voltage is similar to the 
differential of the neon itself, the latter 
functions very much as though it had 
no differential at all. 

A secondary role for the neon is, 
fairly obviously, as an indicator that 
Che main storage capacitor is fully 
Charged. Thus, although it may be 
mounted directly on the board during 
testing, it may need to be extended 
from this point to a more convenient 
one When the unit is built into complete 
equipment. 

A word of caution is offered here. 
For anyone who is tempted to build 
such a power supply before capacitors 
are available to go with it, it should be 
noted that the supply should never be 
operated without some form of capa¬ 
citive loading. Very high peak voltages 
are generated by the blocking oscillator, 
particularly during the “switch-off” 
action of the ASZ16. These can equal 
several thousand volts, and could easily 
damage the transformer winding or 
associated components. 

If the unit is to be tested it is a 
good idea to substitute a small electro¬ 
lytic capacitor, or even a large paper 
one, for the main storage unit. Tills 
also has the advantage that the energy 
stored is not likely to be dangerous — 
an important point when experimental 
work or testing is in progress. 

In the event that the main storage 
capacitors are available, extreme care 
should be taken in handling them. These 
capacitors store a considerable amount 
of energy, have a very low internal im¬ 
pedance and can easily deliver a lethal 
shock. This applies even after they have 
been disconnected from the circuit for 
some time. 

Do not leave them lying around on 
the bench in a charged condition. Dis¬ 
charge them through a bleed resistor 
connected to suitably insulated prods. 

Do not discharge them with screw¬ 
driver blades or similar “dead shorts.” 
It is not good for the capacitors, it is 
not good for screwdriver blades, and it 
is not good for the nerves. There 
could also be a risk of flying particles 
of molten metal. 

Do not indulge in practical jokes with 
these capacitors. 

A logical follow-up to the assumption 
that the main storage capacitors are 
available is to assume that a flash tube 
may also be available, and this suggests 
another word of warning. If you are 
tempted to mock up a circuit on the 
bench, do not connect the flash tube 
directly across the main storage capaci¬ 
tors. Without some resistance in circuit, 
such as is normally provided by the 
few feet of cable between the main unit 
and the head, the tube can quite easily 
be overloaded, as evidenced by blacken¬ 
ing around the electrodes and/or crazing 
of the glass. 

In its practical form the power 
supply is constructed on a printed wiring 
board measuring 2£in x 4*in. The 
pattern for the board is shown here 
but at least one manufacturer has gone 
into production and they should be 


readily available by the time this article 
appears. These will be printed on the 
reverse side with symbols and component 
numbers to assist the builder, and 
assembly should be a simple job, even 
for the relatively inexperienced. 

A few points are worth noting, how¬ 
ever. Some of the first boards produced 
have only one mounting hole punched 
for Tr2, although the position for the 
second hole is shown. Unfortunately, 
this may be slightly off centre and also 
is rather close to the printed pattern 
running to the base. There is a risk, 
therefore, that a mounting bolt fitted 
in this position may short the collector 
to the base. Since one mounting bolt 
should be adequate, it would be wiser 
to omit the second bolt in such oases. 

Alternatively, if you feel fussy about 
it, you can trim the appropriate portion 
of the copper pattern with a razor blade, 


-—PARTS LIST—1 

1 Printed wiring board 2\in x 4hin. \ 
1 Transformer (see text), 

RESISTORS 

(ifV, 10 p.c, unless otherwise sped -! 
fied.) 

1 1.5 ohm. \ 

1 6.8 ohm (see text). \ 

1 68 ohm 1W. 

1 470 ohm. 

1 47K ohm tab pot to suit wiring ; 
board (see text). 

1 100K ohm. I 

/ 560K ohm. \ 

1 5.6M ohm. ; 

CAPACITORS 

1 2.2uF 250V polyester capacitor. 

TRANSISTORS, ETC. 

1 BC109. ■ 

1 OC22, OC23 or OC24. \ 

1 ASZ16. ! 

2 BYX10 diodes. \ 

1 ZA1004 neon diode. \ 

MISCELLANEOUS \ 

Nuts and bolts for mounting tran - j 
sistors. Araldite for mounting trans-\ 
former. Hook-up wire for leads .< 
Solder , etc. < 


so that it clears the nut. We did this 
on one of our experimental boards, just 
to prove that it could be done, and 
experienced no difficulty. The manu¬ 
facturers of the boards have been 
advised of this situation, and later pro¬ 
duction runs should be corrected. 

Note also that the ZA1004 neon is 
a polarised device, and must be con¬ 
nected the right way around. The 
device has three leads, the two outer 
ones being common and connecting to 


the anode or positive electrode. The 
centre lead goes to the cathode. 

The board is made with provision 
for a switch between pin 6 of the trans¬ 
former and Cl, this being useful in some 
arrangements where alternative mains 
operation is provided. For the time 
being, however, these two points, 
marked “T” and “R” on the edge of the 
board, should be simply strapped to¬ 
gether. 

In any switching arrangement which 
may subsequently be used involving 
these two points, care must be taken to 
see that it does not, in any possible 
circumstances, allow these two points to 
become open, even momentarily, while 
the ASZ16 is functioning as an oscillator. 
Otherwise the transformer secondary will 
be unloaded, with the dangers already 
discussed. 

By the time this article appears, com¬ 
mercially made transformers should be 
available from at least two manufact¬ 
urers. However, we are publishing the 
winding data, as supplied to us by Phil¬ 
ips, for the benefit of any readers who 
may not have ready access to these, or 
would prefer to wind their own for any 
other reason. 

Commercially available transformers 
may vary in the mounting facilities they 
provide and, in any case, there is a 
difference between the mounting of the 
smaller (50 joule) pot core type trans¬ 
former and the larger (100 joule) “E” 
core type. 

Provision is made on the printed 
board for both types, and accounts for 
the duplication of terminal number 
markings. The larger transformer could 
be mounted by means of a conventional 
“E” core clamp, but it is most likely to 
be supplied without this and for direct 
mounting on the board with a suitable 
adhesive, such as one of the epoxy 
resins (Araldite etc.) The arrangement 
was used in the prototypes quite suc¬ 
cessfully. 

The two larger transistors can be 
mounted only one way on the board, so 
there is no problem about connections. 
The collector connection is made 
via the transistor case and mounting 
bolt, leaving only the base and enr^r 
connections to be soldered. Clip the 
leads to a suitable length and solder 
them to the board. 

In the case of the BC109 (Tr3) the 
flying leads will need to be identified 
by the constructor. We have shown the 
lead configuration for this transistor on 
the circuit diagram, as seen when look¬ 
ing at the underside of the case. 

With this, or any transistor, care must 
be taken when soldering the leads, that 
excessive heat is not applied, since it 
can damage the transistor. Normally, 


RESISTOR COLOUR CODE 


Value 

1st Band 

2nd Band 

3rd Band 

4th Band 

1.5 ohms 

Brown 

Green 

Gold 

Tolerance Band 

Gold 5% 

Silver 10% 

No band 20% 

4.7 ohms 

Yellow 

Purple 

Gold 

6.8 ohms 

Blue 

Grey 

Gold 

68 ohms 

Blue 

Grey 

Black 

470 ohms 

Yellow 

Purple 

Brown 

100K ohms 

Brown 

Black 

Yellow 

560K ohms 

Green 

Blue 

Yellow 

5.6M ohms 

Green 

Blue 

Green 
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Some plain talk from Kodak about tape: 

SENSITIVITY, FREQUENCY RESPONSE 
and Kodak Sound Recording Tape 


Controlling every electrical factor 
involved in the making and using of 
sound tape is a bit like trying to 
watch a three-ring circus ... it can 
be done, but you need fast eyeballs. 
To give you a picture of a few things 
that need looking after, it might be 
a good idea to list the factors as a 
group and then go over them one at 
a time. They are: 

High-Frequency Sensitivity 
Low-Frequency Sensitivity 
Frequency Response 
Print-Through 
Undistorted Output 
Modulation Noise—Low Frequency 
Signal-to-Noise Ratio — H.F. 
Signal-to-Noise Ratio — L.F. 
Saturated Output 

Sensitivity means the same in tape 
technology that it does under any 
electronic condition: the degree of 
output for a given input. We put in 
a 400-cycle signal and measure the 
output. The result is low-frequency 
sensitivity. 

We choose 400 cycles for a num¬ 
ber of good reasons. Let’s do 
a little arithmetic. A 400-cycle 
note recorded at 15-inches-per- 
second gives us a wave length that 
the tape “sees” of roughly .0375 
inches, and by a happy coincidence 
this wave length penetrates the 
entire depth of the oxide coating, 
but not the support material. Why 
must the wave penetrate the entire 
coating for a low-frequency test? 
Simple, everything else being equal, 
low-frequency response is a function 
of the thickness of the coating. The 
thicker the coating, the better the 
bass response. If you want a tape 
that is flat way down low, then we 
have to test at a frequency that pene¬ 
trates the entire coating. We choose 
400 cycles instead of, let’s say, 20 
cycles because the 400-cycle note 
tells us just as much — and has an 


added advantage. An engineer can 
hear 400 cycles. So we have audio 
monitoring, as well as instrumented 
observation on the face of a scope. 

Just as the low-frequency sensitivity 
test gives us an idea about oxide 
thickness, the high-frequency test 
gives us a fairly accurate picture as 
to just how smooth the surface of the 
tape is. Good high-frequency re¬ 
sponse is impossible on a tape 
having a rough surface. For one 
thing, high frequencies affect fewer 
oxide particles. If the tape surface is 
rough, the low points will represent 
gaps in the oxide and cause a loss of 
H.F. response. We test our high- 
frequency sensitivity at 15,000 
cycles. At 15 ips this gives us a re¬ 
corded wave length of 1 mil (.001 
inches). 

Now at this high frequency (short 
wave length) we are getting a skin 
effect. We are recording only on the 
surface of the tape. If any roughness 
is present, big troubles result. For 
example: If you have a surface con¬ 
dition where the amplitude of the 
roughness is just .0001 inches, you 
will lose 5.5 db in high-frequency 
response! While you are recovering 
from that startling bit of news, let’s 
re-phrase the catastrophe. It takes 
a surface variation of just one ten- 
thousandth of an inch to knock 
down high-frequency response by a 
factor of almost four! 

If you haven’t suspected it up to 
now, we are working toward making 
a vital point about tape technology. 
And here it is: Kodak Sound Re¬ 
cording Tape has a surface that is 
unsurpassed in smoothness. Surface 
smoothness for Kodak tape varies 
no more than 25 to 50 millionths of 
an inch from a theoretically perfect 
plane. That’s smooth! 


A frequency response calculation is 
merely the arithmetic subtraction of 
high-frequency sensitivity from low- 
frequency sensitivity. Ideally the re¬ 
sponse is zero because we want to 
hear all the vigor and nuances of 
the original. Of course, frequency 
response is the product of the re¬ 
sponses of the microphone, the 
recording and reproduce circuits 
and the tape. Our objective as a 
tape manufacturer is to give you 
enough output at all frequencies so 
that you can achieve flatness with¬ 
out straining the noise and distor¬ 
tion levels of your components. 

It’s quite an easy matter to juggle 
the characteristics of the oxide 
around so that frequency response 
is nice and flat. For instance, if your 
oxide has poor high-frequency sen¬ 
sitivity, you can reduce the thick¬ 
ness of the oxide layer. This will 
degrade L.F. sensitivity, and thus 
effect a flat response. But is the re¬ 
sulting L.F. loss worth it? We don’t 
think so. That’s why we designed 
our coating to give us superior low 
and high-frequency sensitivities, as 
well as a nice flat response. 



Kodak Sound Recording Tape in a 
complete range of types and lengths 
is available at your nearest Kodak 
Branch. 


Magnetic Products Sales Division, KODAK (Australasia) PTY. LTD. 
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flying leads should be left at their full 
length and all normal precautions taken 
to see that the parts involved are clean 
and ready to solder with one application 
of heat. If a joint fails to “take,” stop 
and find the cause; don’t try to brute 
force it with prolonged application of 
heat. Where flying leads are involved, 
these may be gripped with a pair of 
long nose pliers, to act as a heat sink and 
delay the rise in temperature. 

The two BYX10 diodes must be con¬ 
nected with correct polarity, but this is 
clearly shown on the board with a sym¬ 
bol similar to that which will be found 
printed on the units themselves. The 
same soldering precautions should be 
observed as for the transistors. 

The potentiometer, R8, is a tab type 
intended for adjustment with a screw¬ 
driver. The board is designed to take a 
Philips Trimpot type E097 AD47K, 
which has three terminals arranged in a 
triangular configuration, but other types 
could be accommodated with a little 
ingenuity if the original type is not 
available. 

For the rest, the wiring of the board 
amounts to little more than mounting 
the various resistors in accordance with 
the “R” numbers shown on the board, 
clipping the leads to an appropriate 
length, and soldering them to the copper 
pattern. Resistors are identified by a 
system of colour coded bands, and we 
are reproducing a copy of the code 
elsewhere in the article for the benefit 
of readers more skilled in photography 
than electronics. 

A little care is necessary when solder¬ 
ing to printed wiring boards. These will 
stand a normal amount of heat such 
as is needed to make a joint, but the 
application of prolonged heat, as might 
occur if the solder fails to “take” im¬ 
mediately, can cause blistering of the 
base material and lifting of the copper 
pattern. Make sure all wires are bright 
and clean and that the soldering bit is 
well tinned and free from pitting. 

When everything is assembled and 
wired, the board can be tested. For 
this you will need either the nickel- 
cadmium battery with which the unit 
is to be used, or some temporary sub¬ 
stitute which will deliver between seven 
and eight volts and has a reasonably 
low internal resistance. The battery is 
connected to points “B” and “E” on the 
board and particular care should be 
taken to observe the correct polarity. 
Do not actually connect the battery 
until a capacitive load has been pro¬ 
vided for the output. 

For test purposes this load should be 
an electrolytic capacitor of 8 to 16uF, 
500V working. It is connected between 
points “H” and “E” on the board, with 
due regard to polarity. Connect a meter 
across the capacitor, capable of reading 
at least 500V, and switch in the battery. 
The voltage across the capacitor should 
rise rapidly, and reach its maximum in 
a couple of seconds. 

According to the setting of R8, the 
ZA1004 neon will strike when the volt¬ 
age reaches some value around 500V, at 
which point the voltage will cease to 
rise. R8 may then be adjusted so that 
this voltage is correct for the types of 
main storage capacitor to be used. 

It will be noted that R3 is given as 
varying from 1.5 to 6.8 ohms, and 
the actual value will need to be selected 
on an experimental basis. The purpose 
of R3 is to limit the peak collector 


TRIGGERING TRANSFORMER 


K-0.3" 

SECONDARY 2.500T, 39 BAS 
SILK COVERED. THIRD 
WAVE WOUND 


FERRITE SLUG TUBE 
TYPE 56-061-42/3B 



PRIMARY 30T, 26 BAS 
ENAMELLED 


PROTOTYPE SECONDARY WOUND ON ’DOUGLAS' 
WAVE WINDING MACHINE. GEAR RATIOS: 
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OSCILLATOR TRANSFORMER 
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50 JOULE UNIT 


CORE 


CORE P36/22 POT CORE 
CORE TYPE K3 003 91 
COIL FORMER P5 055 86 
CONTAINER Bl 410 52 
SPRING Bl 480 24 
TAG PLATE P4 057 30 


WINDING 

Wl, 37T - 21 B&S 
W2, I7T - 26 BAS 
W3. I.230T - 35 BAS 


100 JOULE UNIT 


should be no serious risk of transgress¬ 
ing the transistor rating. 

The foregoing covers most of the 
points concerned with constructing the 
power supply. Before this can become a 
complete flash unit we have to consider 
the main storage capacitors, the trigger¬ 
ing circuit, the flash tube, the reflector, 
the batteries, and a suitable case to hold 
all these items. 

We should also consider the alterna¬ 
tive methods of providing “half power” 
operation, the advantages and disadvan¬ 
tages of both, and what they entail in 
terms of circuit modification, switching, 
etc. 

All these points, together with dis¬ 
cussion on the availability of the less 
common items, we hope to cover in 
next month’s article. In the meantime, 
those who want to go ahead can start 
on the power supply and should have it 
working by the time we are ready to 
consider the next stage. 

All the components needed for the 
power supply should be available from 
trade houses by the time this article 
appears in print. However, in the event 
that the unusual items should not be 
immediately recognised, we suggest that 
dealers contact the following firms: 

TRANSFORMERS 

R.C.S. Radio Pty. Ltd., 651 Forest 
Road, Bexley, N.S.W. 

Telecomponents Ptv. Ltd., Mitchell 
Road, Brookvale, N.S.W. 


CORE WINDING 

E-CORE TYPE 56-907-49/3EI Wl. 54T - 19 BAS 

(.02" AIR GAP) W2. 35T - 30 BAS 

FORMER VA-901 -21 W3. I.890T - 33 BAS 


Winding details , from the Philips 
laboratory , for the trigger trans¬ 
former , and the 50 joule and 100 
joule oscillator transformers. 
Commercial versions of these 
units should also be available. 

current in the ASZ16 to the maximum 
permissible value of 10A, as quoted by 
the manufacturers. 

This value also effects the recycling 
time. The smaller R3 the shorter the 
time, but the larger the peak current 
through the ASZ16. To keep within the 
10A limit, it is necessary to restrict the 
recycling time to about 15 seconds for a 
100 joule system and, in the absence of a 
convenient means to measure the peak 
current, the home constructor is advised 
to select R3 on the basis of a 15-second 
recycling time. During any preliminary 
tests when only small values of capaci¬ 
tance may be used in place of the main 
capacitor, it would be wise to use the 
larger value of 6.8 ohms. 

Some experimenters consider the 10A 
peak current value for the ASZ16 to 
be unduly conservative and we know 
of at least one who has omitted R3 
completely to produce a recycling time 
of 10 seconds. However, anyone con¬ 
templating such a modification must be 
prepared to take the risk that, in the 
event of transistor failure, the makers 
could not be expected to accept any 
responsibility. 

A safer arrangement, though less con¬ 
venient, would be to provide a switch 
which would reduce or remove R3, 
for use when the battery is partially 
discharged and likely to increase the 
recycling time. Provided this does not 
reduce the time below 15 seconds, there 


PRINTED BOARDS 

R.C.S. Radio Pty. Ltd., 651 Forest 
Road, Bexley, N.S.W. 

Precision Windings, 52 Cambro Road, 
Clayton, Victoria. S 


STEREO 

EQUIPMENT 

CABINETS 

New 1965 models are now 
available. Can be supplied 
in "make it yourself* kits. 



Designed to accommodate all popular 
amplifiers and players. Size: 34in wide. 
9in high (front opening 6in high), 16in 

deep, 151n removable legs. 

Price for Maple Veneer: 

Made and polished . £17 10 0 

Packing . 0 0 

Kit of parts . .... £11 0 0 

Packing . 4 0 

Teak veneer, extra . £2 2 0 

Free on rail. 


Write for Catalogue 

H. B. RADIO PRODUCTS 

Manufacturers of Quality Radio ond 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Tclephone: 56-5580 
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Just released! NEW POWER 
« I' SUPPLY UNIT 

•“ «N RADAR OSX 


(BACK VIEW OF 
UNIT) 


BATTERY ELIMINATOR 

POWER UNIT O 



MOOll 0 SK INFUT 240V SO C $ 
OUTPUT IV 9V UV OC.-4 

MAXIMUM LOAD -5A 

PEG No V &9B O SX 
MANUFACTURED BY 

RADAR T V. REPLACEMENTS t 

MlLBOURNI VICTORIA 




MAGRATHS 


MELBOURNE'S 
ELECTRONIC HOBBIES 
CENTRE 



The OSX is designed to operate the majority of ELEC¬ 
TRONIC APPLIANCES such as:— Transistorised Tape 
Recorders, Radios, Record Players, Small Amplifiers, 
Radiograms, Battery Shavers, and all Battery operated 
units of 6 Volts, 9 Volt and 12 Volt at a maximum current 
of .5 amps. This is the only unit available incorporating 
these 3 power outputs. This unit features Full Wave Bridge 
Rectification with Capacitor and Choke Filtering. Select 


your Voltage requirement by adjusting the Selector Switch 
then plug into any power point, 220 to 250 Volt A.C. 
The cost of operating is only 1 cent per 100 hours, thus 
. saving many dollars on your 
Battery purchases. The 05X can 
be used also for Car Batteries 
as a Trickle Charger. 

Including Sales Tax and Postage 


$16.50 



NEW MODERN C,;La>t,r 


This new, hand-operated, 
coilwinding machine will 
produce self-supporting, 
universal and honeycomb 
coils, also solenoid, single¬ 
layer, etc. Samples of these 
are illustrated. 

Three cams, l/8in, 3/16in, 
and iin throw are includ¬ 
ed with each machine. 
Using these in various 
combinations with the 
four gears that are suppli¬ 
ed, and using different 
sizes of wire, from No. 22 to No. 40, many types and sizes of coils 
can be made. 

The arm that carries the wire guide is quickly adjustable on the shaft 
for pi spacing, and also adjusts for different diameter coil forms. 

With the COILMASTER the precision type coils required in the various 
electrical fields today can be accurately wound. It is suitable for both 
experimental and practical work. 



$ 13.95 


INCLUDING 
SALES TAX and 
POSTAGE 


CHASSIS 

TOOL 

SETS 


Punch Kits 

Comprises — Wooden Carrying 
Case . . . Reamer . . . Tommy 
Bar . . . lVfeln Die . . . ’plus 5 
combination Die-cutters to suit 
Vfein, -V*in, Vsin, tin, lVfein 
standard valve sockets. 


Hand Operated Nibbling Tool 

“Adel” cuts round, square or irregular holes and shapes to any 
size over 7/16in and notches and trims undersized holes to fit 
points. Capacity — Steel to 18-gauge. Aluminium or Copper to 
16-gauge, punching Bakelite, Plastics, etc. 

$3.75 


$7.50 


Replacement Cutting Punch. 


$7.00 


POST FREE! Anywhere in Australia and territories 


Pan brake Bench Mounting METAL FOLDER 


Invaluable for design prototypes, model shops and hobbyists in every field where light sheet metal is used 

FOLDS Angles from 175 deg. to 85 deg. CAPACITY: Aluminium to 13-gauge. 

18in long. FORMS Pans (chassis) from Mild steel to 21-gauge. Viin bed plate 

adjustable by cams — multiple slots 
permit a range of 34 pan sizes from 
Hin to approx. 16 Vi in. SIZE: 20in x 
4in x 4in. WEIGHTS: 171b. Mounts 
with 4-5 l/16in bolts. 


Viin x %in to 18in x 16Viin. Maximum 
depth of pan — P/sin. MAKES Channels 
from Viin upward by 18in long. Z- 
sections, decorative trims, etc. 


$19.50 


PLUS 12Vi% 
SALES TAX. 
POSTAGE EXTRA! 

Within Victoria. $1.25 

Within N.S.W., Tas. and S.A. .. $1.80 

Elsewhere in Australia.$2.60 


M A G R AT H 


CO. PTY. LTD. 
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HERTZ —"Such a lovely Germanic ring " 

This is one of those months when it is virtually possible for 
our "Forum" Editor to take a holiday and let the letters speak 
for themselves — or almost so! So we present, with a mini¬ 
mum of comment, letters on a variety of subjects, beginning 
with one about our recent substitution of "Hertz" for "cycles 

per second." 

Conducted by the Editor 


it because it did not sound English, and 
the rest of Europe (except U.K.) fob 
lowed suit for the sake of peace and 
quiet. 

The general public, on the whole, 
probably understands the meaning of 
the term “cycles” but 1 doubt whether 
10 per cent knows what “Hertz” means 
in the electronic sense. Furthermore, 
the similarity between “Hertz” and 
“hurts” is particularly unfortunate, be¬ 
cause it could give rise to dangerous 
misconceptions about the relative poten¬ 
tial dangers of the various types of elec¬ 
tric power, DC possibly being imagined 
harmless because it has “OHz”. 

1 may be accused of standing in the 
way of progress. Not so. The opposition 
is to useless change, which should be 
distinguished from progress. In your 
June edition you mentioned having a 
count of heads, to see who wanted to 
change to Hertz. 1 do not know who 

you counted, but you can count me in 
the old guard (for once). 

Yours Faithfully, A.G. 

(University of N.S.W.) 


Dear Sir, 

l would like to buy an argument on the 
subject of your recent change from 
“cycles” to “Hertz” There appear to 
be more reasons against the adoption 
of the name “Hertz” than there are for 
it. 

From a commercial point of view, 
manufacturers in all English-speaking 
countries have for decades been making 
equipment that is calibrated in cycles or 
multiples of it. Change to Hertz will 
make all the frequency dials of this 
equipment virtually obsolete. Manufac¬ 
turers will be forced to change their tool¬ 
ing for dials, stock now held will need 
to be modified and they might even be 
swamped with requests to change existing 
equipment to the new convention — all 
highly inconvenient and costly. It is 
certain that a mixture of instruments 
calibrated in Hertz and cycles will persist 
for years. 

Thus 1 can only wonder at the motives 
of the American Bureau of Standards. 
Did they change over in the name of 
uniformity? If so, they considered only 
half the problem. 

A reason given is that it is “one more 
step toward a truly international techni¬ 
cal language.” Might 1 ask, why does 
everything have to be so international? 
Did they change to “Hertz” because 
“cycles” sounds too English (or Ameri¬ 
can)? If so, then by the time the “in¬ 
ternationalising” process is through, elec¬ 
tronics will not know itself for new 
names. In any case, “cycles” is known 
and understood all over the world, and 
may be considered “international” in its 
own right. 


It is even possible that the regular ad¬ 
vertisers in “ELECTRONICS Australia,” 
having just gone to the trouble of chang¬ 
ing over to decimal currency, might not 
be too pleased at having to change their 
copy once more. 

From a linguistic and utilitarian point 
of view, we should decide which term 
has the most meaning and is easiest to 
understand. Cycles per second are the 
obvious, the only, units for frequency. 
It is certain that beginners will be more 
confused when they meet the term 
“Hertz” than when they meet “cycles.” 
The name itself gives no indication of 
what it is defining, and beginners may 
even look in vain for a conversion fac¬ 
tor between cycles and Hertz. 

Electronics already has a reputation 
for being full of jargon. It is folly to 
make it worse, it is also bad economics. 

One of the objections to “cycles per 
second” is that its abbreviations are in a 
chaotic state. This is quite true. How¬ 
ever, the objection can be easily and 
fairly unobtrusively removed by agree¬ 
ing on a set of standard abbreviations. 

The system: Cs, KC, MC, etc., ap¬ 
pears to be a logical one. Note that a 
capital “C” is used for the basic unit, 
thus removing one of the objections to 
“cycles.” “Cs” is slightly inconsistent, 
but something was necessary to distin¬ 
guish between “cycles per second” and 
the general symbol for capacitance, “C”. 
Since economy of space is important, 
we might as well set the abbreviation 
close to the figures, thup — 455KC. 

1 sometimes wonder if the term was 
not originally introduced by the Ger¬ 
mans because it has such a lovely Ger¬ 
man ring to it. France possibly adopted 


I imagine that A.G. probably speaks 
for a lot of readers who have grown up 
with cycles and kilocycles and who will 
perhaps never quite get them out of their 
vocabulary. I can say this with some 
feeling because it is quite a job to keep 
them out of our columns, in the interests 
of consistency; and I know that other 
publications are facing the same problem. 

But I doubt that opposition to the 
change can be more than a token, be¬ 
cause it is virtually a fait accompli. 

In continental Europe, it’s been Hertz 
all the way for years. More recently, 
American industry has fallen into line 
and I note that CCIR has now reached 
agreement on use of the term. In view 
of the spirited controversy over colour 
television, one must assume that the case 
for Hertz must have been fairly strong 
for them to reach agreement. 

Either that, or the delegates had no 
fight left! 

I note, by the way, that CCIR have 
also decided that the term ERP is 
ambiguous and have adopted a new term 
EIRP, meaning “Effective Isotropically 
Radiated Power.” 

Now for the subject of reliability: 

Reliability Ignored 

Dear Sir, 

Being a designer of electronic equip¬ 
ment used in a variety of field condi¬ 
tions, I have noted with interest recent 
letters and your editorial regarding re¬ 
liability—an aspect of design which is 
sorely neglected in this country. . 

If local industry is to hold its own 
against overseas competition in the 
sphere of professional and industrial 
electronics it must surely pay more at- 


ELECTRONtCS Australia , October , 7966 


65 








MASTERSOUND 

SOUND CELLAR 

Sydney's Most Popular Music lovers' Meeting Place 

The secret of our business is simple. First of all, it is a 
Sydney established business. The Hi-Fi enthusiast is 
assured of a better choice of equipment, reliable service 
and better prices. If you think of Hi-Fi. Stereo and tape 
recorders, think of Mastersound. 


Customers from country and inter¬ 
state. We canepack and freight any¬ 
where. The equipment is new and 
tested. Prices include sales tax. 
Print your name and address clearly. 
C.O.P. — Check our prices. 


mastersound offers AMPEX TAPE RECORDERS 

FOR OCTOBER Series 1100 and 800 

Previous otters still stand while stocks last. 


WE HAVE THE LARGEST RANGE 
OF EQUIPMENT 

Choose from—SPEAKERS: Quad Electro¬ 
static, Wharfedale, Goodmans. K.F.F.. Leak, 
etc. AMPLIFIERS: Quad. Radford, Fisher, 
Leak. Sansui. Pioneer. Star. ADC', Nikko, 
Tokai. TONE ARMS AND CARTRIDGES: 
S.M.E., Pritchard. Decca, All Balance. Orto- 
fon. Shure. ADC, Pickering TURNTABLES: 
Thorens, Dual, Garrard. Labcraft. J.H. 
TAPE RECORDERS: Tandber**. Ampex. Oki, 
Sony. Brcnnell, and many others. 


1 Thorens TD135L turntable, Shure 

M44-G, ADC 770 or 
Pickering AM-1 cart- CQQ EA 
ridge. (£44/15/). *07 .JU 

2 Tokai ST-15 solid state amplifier, 6 

watts/channel, Garrard AT-60 turn¬ 
table, Pickering AM-1 cartridge, 
2 Goodmans Axiette 8*4 7 A AA 
speakers. (£85). ** IV.UV 

^ Star SA30 amplifier, Garrard AT-60 
turntable, Pickering AM-1 cartridge, 
2 Goodmans Twinaxiette *4QA AA 
8 speakers. (£95). *l7U,UV 

Garrard SP25 turntable $14.00 extra 

4 Leak Stereo 30 amplifier, Leak 
Sandwich speakers SME- *E j|A AA 
3009 tone arm. (£270). V*4V.VU 

C The new ADC-60 Solid State ampli¬ 
fier Thorens TD135L turntable, 
Pickering AME-1 cartridge, 2 Good- 
mans Axiom 201 speakers. * J4r AA 
(£207/10/). ^4I3.VU 

g Sansui 220 tuner amplifier, Labcraft 
605L turntable, All Balance arm, 
Pickering AMI cartridge, 2 Good- 
Twinaxiom 10 JJQQ QQ 

"I Pioneer SM83 Amplifier, 23w/ 
channel freq. response 5-100,000 
cycles/sec. Dual 1009 turntable, 
Shure M44-7 cartridge. C7£7 AA 

(£133/10/). }Z0/.UU 

Your choice of speakers extra. 

YOU WANT IT — WE HAVE IT 


mans 
speakers. (£ 150). 


] Do you know all the world’s larg¬ 
est record manufacturers use 
Ampex equipment? 

2 Ampex tape recorder heads will 
last 10.000 hours, while competi¬ 
tive heads may last only 220-500 
hours. 

3 Ampex does not use pressure pads. 
Why? The use of pressure pads 
increases wow and flutter, head 
wear, tape wear, tape squeal. The 
Amplex Dual Capstan Drive of the 
total tape transport drive system 
replaces the pressure pads. 

4 Ampex will deliver more perform¬ 
ance and more features than any 
other tape recorder on the mar¬ 
ket. It is an investment in years 
of fine music for a very com¬ 
petitive price. 



1 - 

FEATURES: Loads automatically, re¬ 
verses automatically , plays in both 
directions, easy to operate, 

AMPEX Model 1163 — $576 
AMPEX Model 1153 — $540 
AMPEX Model 863 — $499 


WE OFFER: 

(1) Initial planning and advice. 

(2) Demonstration and com¬ 
parison. 

(3) Matching and balancing of 
equipment. 


(4) Standard Cabinets of your 
own design. 

(5) Finance if required. 

(6) 3 months’ warranty on all 
equipment. 

(7) Excellent after-sales service. 



tention to reliability, not only of circuit 
design but also of components and con¬ 
struction. 

How many Australian-made compon¬ 
ents meet MIL, DEF, or DEF (Aust.) 
specifications? To my knowledge there 
are very few—and the industry does not 
appear concerned. A glance through 
the pages of your journal reveals the 
minimal emphasis placed on specifica¬ 
tions in advertising. 

Overseas publications provide a strik¬ 
ing contrast in this respect. Why? With 
the increasing use of electronics by the 
Armed Services, government depart¬ 
ments and various research organisations 
there must be a market for quality com¬ 
ponents. 

It is certainly impossible to design re¬ 
liable equipment using only locally pro¬ 
duced components, so we must assume 


Price rise for 
"ELECTRONICS Australia" 

As from next issue, the price of 
“ELECTRONICS Australia” will rise 
to 30c per copy on Australian news¬ 
stands and to 3/ in New Zealand. 

There will be a corresponding in¬ 
crease in subscription rates, as set out 
on page 160. These will apply to new 
subscriptions and renewals, beginning 
with November 1966 issue. 

Current subscriptions will run to 
their stated expiry date without 
alteration. 

We regret the necessity for the in¬ 
crease but it has become impossible 
to absorb continually rising costs in 
a price which has remained unaltered 
for nearly ten years. 

In addition, there has been a sub¬ 
stantial increase in the size of the 
journal such that the last 12 issues have 
averaged 158 pages, compared with 
132 pages for the preceding 12 months. 

We are determined, not only to 
maintain “ELECTRONICS Australia” 
in its pre-eminent position in the 
Australian electronics industry but also 
to expand the interest content for all 
reader groups. 


that large sums of money are flowing into 
the pockets of overseas manufacturers — 
a state of affairs hardly beneficial to our 
own interests. 

Again, most Australian-made test 
equipment is suitable for use only in 
temperate climatic conditions, yet 99 per 
cent of this continent is electro-clima- 
tologically classified as either arid tropi- 
al, semi-humid tropical or humid tropi¬ 
cal. Equipment which would give sat¬ 
isfactory field service in temperate 
regions may not remain serviceable for 
more than a couple of months in these 
harsher environments. 

Although much is now known about 
materials, and techniques for preventing 
their deterioration under these conditions, 
it is not often that one sees this know¬ 
ledge incorporated in locally made equip¬ 
ment. 

Indeed it is difficult to find electro¬ 
plating firms, for example, which are 
familiar with Australian defence speci¬ 
fications for plating or anodising. Many 
firms seem reluctant to introduce the 
necessary quality control and an attitude 
of “near enough is good enough" is pre¬ 
valent. 

Another neglected aspect of reliability 
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is ruggedisation. Equipment which 
must often be transported or perman¬ 
ently installed in trucks, aircraft or boats 
must be able to withstand the attendant 
vibration and shock. Very little locally 
made equipment is suitable and , again, 
one must buy from overseas. 

The development of the more remote 
parts of Australia, coupled with the in¬ 
creasing use of electronics in all 
branches of science and technology, must 
create a growing demand for reliable 
instrumentation—a demand which the 
local industry, geared mainly to enter¬ 
tainment and communications, cannot 
hope to satisfy at this time. 

Unless manufacturers take immediate 
and vigorous steps to meet this chal¬ 
lenge, the outlook for Australian elec¬ 
tronics can only be described as bleak. 

Yours faithfully, KS. 

(Lyons, A.C.T.) 
COMMENT: Component engineers may 
find this letter highly provocative. Is the 
position as grim as this correspondent 
represents it? If so, why? 

If he is mistaken and Australian-made 
components are, in fact, available to 
meet modern rigid specifications, what is 
the basis of his error? Lack of observa¬ 
tion on his part or a failure on the part 
of manufacturers to “communicate” the 
information effectively to someone who 
classifies himself as an equipment 
designer? 

This letter invites further discussion. 

N.Z. "PIRATES'* 

Please do not think (after publishing 
the comments of a New Zealander 
favouring a pirate radio station) that 
all New Zealanders have no regard for 
others, or international agreements. Nor 
that our broadcasting network is some 
government agency. May we set right 
any false impressions your correspondent 
may have given? 

Broadcasting in New Zealand passed 
from a private company to a corporation 
in the early days. Then, in 1935, it was 
made a government department and 
almost all the private stations were 
taken over. A second separate depart¬ 
ment for commercial broadcasting was 
established later but both were amalga¬ 
mated during the war. 

In 1962 broadcasting was freed from 
State control and became an independent 
corporation. Only one private station 
remains, although legislation was passed 
to permit private stations to be licensed. 

Now we have 45 broadcast stations, 
for a country twice the size of England, 
but with less population than Sydney. 

The four main cities have a public 
service station, for public services, news, 
sport and music from classical to pop 
and jazz. (The .1MW station in Welling¬ 
ton also continues 24 hrs. daily.) 
Additionally, there are 18 hours daily 
of commercial radio, 13 hours daily of 
light music and variety with occasional 
commercials, and a fourth station with 
a B.B.C. type Third program, evenings 
only. 

Some of the smaller cities have two 
stations, and nearly all centres of any 
size and importance have their own 
stations. 

Could a miscellany of private stations 
have established such a network with 
such high technical standards? Not if 
Australia and the U.S.A. are examples! 

One central organisation has been able 
to preserve standards of decency in com¬ 
mercials and resist advertiser pressure. 
And we get a rest from commercials on 


Sundays (pity our Aussie cousins)! 

The debate as to whether broadcasting 
should cater to low tastes by giving 
people what they want, and (without 
taking it to “Big Brother knows best” 
extremes) whether they should be given 
some uplift as well will always be with 
us, but no one in electronics can com¬ 
pletely shelve their responsibility to see 
that the medium is not wasted or 
abused. 

At least we have something to show 
here, for having an organisation strong 
enough to windstand pressure — 
political, advertising or commercial. 

No responsible person in New 
Zealand approves this pirate radio 
venture, especially when the lack of 
band space and the band-sharing agree¬ 
ments with Australia are known. So 
please don’t think that the letter you 
published is typical. 

There is a legal channel, for going 
about setting up a private station — 
if you can make out a case. So far, no 
one has! (Or one which has clearly 
demonstrated any real need.) 

Personally, / have read your magazine 
for many years, and enjoyed it, and wish 
you well with the standard you keep. 

One further matter. Page 33, June 
issue — our 1966 conference. Thanks 
for the publicity — but please do not 
think that we have only got around to 
having such things. The Electronics 
Institute held national symposia in the 
Capital City in 1964 and last year — 
this year Auckland had the honour. It 
was the first national conference in 
Auckland, and the first where we col¬ 
laborated with the l.E. and R.E. — but 
not the first national conference. 

But we do appreciate seeing 
mention of New Zealand activities in 
"Electronics ” Surely your circulation 
here is large enough to justify more 
attention to this country? 

Yours faithfully, 
V. M. Stagpoole. 

(Councillor, The New Zealand 
Electronics Institute, 
Sec. Wellington Branch.) 

Firstly, I must thank Mr Stagpoole 
for his comments and for his explana¬ 
tion of the broadcasting set-up in New 
Zealand. He would appear to be well 
satisfied with the radio programs avail¬ 
able in that country and, if he repre¬ 
sents a majority view, the “pirate” 
broadcasters may be in for a lean time 
in N.Z. waters. The situation would 
appear to differ markedly from that in 
Britain, with the allegedly widespread 
dissatisfaction with B.B.C. radio and 
the large concentrations of population. 

As for our coverage of New Zealand, 
we’d like to toss the ball back into that 
court. Our pages are as open to New 
Zealand writers as they are to anybody 
else and, where appropriate, we are 
quite happy to pay contribution fees. 
What about a story or two from within 
the N.Z. electronics industry, or one 
of the research groups, or from indi¬ 
vidual enthusiasts? 

While the British Government is cur¬ 
rently framing legislation aimed at crip¬ 
pling the pirates, it is being seriously 
suggested that the Government is being 
squeezed towards ultimate acceptance of 
large-scale commercial radio, to meet a 
demand which it cannot meet through 
the B.B.C. and the attendant licence fees. 
The possibility has been mentioned that 
certain pirate interests might ultimately 
be made legal and respectable and 
allowed to operate from British soil! S3 


If you wont 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 

Cabinets for equipment and speakers 
at FACTORY PRICES are available 
from stock or we'll make to your 
order. 

You will find our value terrific on 
Amplifiers — Stereo, radio chassis— 
players—speakers—tape decks. 


OCTOBER SPECIALS 


Trio STEREO AMPLIFIER. 20 
watt R.M.S. $110. STAR SA30 
Amplifier and 2-12 W.R. Speakers 
$104.00. Linmark stereo amplifier 8 
watts and two 8 W.R. speakers, 
$56.00. Also available Pioneer 
SMB 161. SM83, SMQ300, Roland. 
D.P. SLIMLINE enclosure to suit 
lOin and 12in speakers, $18.50 

Cabinet Kit only .$10.50 

MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX speaker 

fitted.$26.50 

Cabinet Kit only.$10.50 

MAGNAVOX 12 W.R. in 3 C.F, 
cabinet; 3 material.$37.00 


PLAYER PLATFORMS 

Well ‘finished and mitred. Size 
152“ X 13r X 3r\ $7.00. Maple 
or Walnut Veneer. Teak Veneer, 
$7.50. Cut free. Perspex Covers 
to match, 5“ high, $8.20. Post¬ 
age $2.00. WRITE FOR 
PLAYER PRICE LIST. 


GOODMANS design 3 CF Cabinet 
with tunnel, and Twin-axiom 10 

speaker, i in material.$54 

Cabinet Kit only.$17 

WHARFEDALE design, 3 CF 
cabinet (R3) 2 in material and Gol¬ 
den 10 speaker.$57.00 

Cabinet Kit and Golden 10 

Speaker . $47.00 

Special quotes for other Wharfe- 
dale speakers. 

A vailable in Maple , Walnut or 
Rosewood colours. Teak veneer. 
$1 extra except last three, which 
are $3 extra. 

PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 
Cabinet kit only $7. 

All other parts, including speakers, 
inner bond, etc., $15.40. 

Mu Hard Mini B—S Unit. 

Kit of parts, including Polished 
Cabinet, Speaker, Innerbond and 
Condensor, $21.50. 

Postage, N.S.W., $1.00; Old., Vic., 

Tas., $1.40; other States, $2.00. 


Write for Stereo Catalogue 

H. B. RADIO SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 
Telephone 56-5580 
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3FERGUSONE (Mj MATSUNAGA 



Portable Model 


FERGUSON TRANSFORMERS 

Proudly Present 

VARIABLE Voltage Transformers 

fiy 

MATSUNAGA 


FEATURES INCLUDE: 

• TROUBLE FREE BRUSH GEAR • HIGH EFFICIENCY - LOW NO LOAD LOSS 

• SMOOTH CONTROL, LINEAR THROUGHOUT 320 DEG. ROTATION • GOOD REGULATION 

• TtjROIDALLY WOUND • RUGGED CONSTRUCTION 

• ACCURATELY CALIBRATED DIRECT READING DIAL • INDIVIDUALLY TESTED AND PACKAGED 


Also available from stock are types suitable for 415 volt 50 C.P.S. single or three phase operation — manual 

or motorised control. 


SPECIAL TYPES MADE TO ORDER 
TYPES LISTED BELOW ARE SUITABLE FOR 240 VOLT 50 C.P.S. INPUT: 0 • 280 VOLTS OUTPUT 


MINIATURE TYPE: PH—panel type; SD—stand type 

MODEL 

WATTS 

AMPS. 

PH280.5 

50 

0.25 

PH28I 

100 

0.5 

PH281.5 

150 

0.72 

SD280.5 

50 

0.25 

SD281 

100 

0.5 

SD281.5 

150- 

0.72 


STAND TYPE: Also available in panel mounting 

MODEL 

WATTS 

AMPS. 

SD280.8 

200 

0.8 

SD281.25 

300 

1.25 

SD282.1 

500 

2.1 

SD285 

1,000 

5 

SD288.2 

2,000 

8.2 

SD2812.5 

3,000 

12.5 

SD2816.6 

4,000 

16.6 

SD2820.1 

5,000 

20.1 

SD2825.06 

6,000 

25.06 

SD2829.19 

7,000 

29.19 

SD2833.36 

8,000 

33.36 

SD2841.70 

10.000 

41.7 


PORTABLE TYPE: With fuse, voltmeter, etc. 

MODEL 

WATTS 

AMPS. 

C282.1 

500 

2.1 

C285 

1,000 

5.0 

C288.2 

.2,000 

8.2 


ADELAIDE: Wm T. Matthew: 23-6202 
BRISBANE: Keith Percy and Co.: 51-5461 
CANBERRA: Errol Nazer. 9-0325 
MELBOURNE: A. H. Nicholls: 42-6897 
PERTH: Athol M. Hill: 21-7861 
HOBART: Associated Agencies: 21843 
LAUNCESTON: Associated Agents: 21.317. 


FERGUSON 

TRANSFORMERS PTY. LTD. 

331 HIGH STREET, CHATSW00D, NSW 40-0261 
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The Serviceman 


ON TACT, DIPLOMACY AND DISCRETION 


How do you deal with the situation where you discover that 
a previous serviceman has done a patently incompetent job? 
Do you immediately condemn the job to the customer? Do 
you try to "break it gently"? Or do you try to conceal it? 
Much depends on circumstances, as one of this month's 

stories shows. 


Superficially, this story was just an¬ 
other routine complaint concerning a 
bad case of horizontal pulling. In fact, 
there was a good deal more to it than 
this, including an exercise in diplomacy 
rather than mere technical skill. 

To follow the story properly, it is 
necessary to go back to my first en¬ 
counter with the set. This was several 
months previous, when I had been call¬ 
ed on to rectify a minor complaint. Prior 
to that it had been serviced by someone 
in another district; someone who, I 
gathered from casual remarks, the cus¬ 
tomer regarded quite highly. In fact. I 
rather sensed that I was very much on 
trial to see whether I would come up 
to my predecessor’s standard. 

It was against this background that 
I made my first two calls, both for 
minor complaints and, in themselves, 
creating little difficulty. However, at the 
first call I noticed that the picture seem¬ 
ed marginally lacking in width and, al¬ 
though not sufficient to attract the 
owner’s attention, I felt I should investi¬ 
gate. 

In this particular set, such adjustment 
involves re-setting a 220pF trimmer in 
the grid circuit of the 6DQ6 horizontal 
output valve. Assuming the valve is 
still good, there should be plenty of ad¬ 
justment available. However, I soon 

realised that it wasn’t going to be that 
easy in this case. The trimmer was 
already unscrewed as far as was 

practical, indicating that someone else 
had tried and failed. 

A sick 6DQ6? It seemed the most 

reasonable suggestion, and I was on the 
point of suggesting that this part of the 
set needed some adjustment when some¬ 
thing else caught my eye. The mains 
voltage selector had been set down from 
the normal 240V position to the 200V 
position. A quick re-set to the 240V 
position, while the owner was momen¬ 
tarily out of the room, confirmed that 
in this position the raster was hopelessly 
underscanned. 

Suddenly I had a feeling that this situ¬ 
ation could be a tricky one. If some¬ 
one, presumably the previous service¬ 
man, had been so hard pressed that he 
had been forced to adopt such brute 
force tactics it could only mean one of 
two things; either the fault was so tricky 
that it might well tax my own resources, 
or that the previous serviceman was so 


inept that he had failed to find a rou¬ 
tine fault and had taken the easy way 
out. 

And either way, it could be an em¬ 
barrassing situation for me. If it was 
a difficult fault it could appear that I 
was trying to make a big job out of a 
minor complaint. On the other hand, 
if it was a bodgie job, then it might be 
difficult to explain without criticising 
the previous serviceman. Either would 
be a most undiplomatic move in the pre¬ 
sent circumstances. 

And so, very much against my tech¬ 
nical inclinations. I’m afraid I took the 
coward’s way out; I quickly restored 
the mains setting to 200V and decided 
to leave things as I found them. The 
best I could hope for was that the pic¬ 
ture width would deteriorate fairly 
rapidly, thus solving the problem for me. 

In fact, nothing happened for a couple 
of months, until I made the second 
minor call. This time I made sure that 
I had a spare 6DQ6 on hand and took 
the opportunity to substitute it in the 
course of my “testing.” It made not one 
whit of difference, and I knew that I 
would have to get the chassis on the 
bench before I could solve the mystery. 

Which brings me to the call I men¬ 
tioned at the beginning of the story, 
and which did not occur until several 
months later. I couldn’t be sure that 
the pulling really had anything to do 
with the lack of width, although there 
seemed to be a reasonable chance that 
it was, but I had no difficulty convinc¬ 
ing the owner that the set would have to 
go back to the shop. 

And what a weird set-up I found when 
I finally pushed it on to my own bench 
and turned it over. I don’t know who 
the previous “serviceman” had been, but 
I can only hope that he was an amateur 
and not a professional who was foisting 
his unorthodox techniques on the public. 

The only good thing about it all was 
that the fault was so glaringly obvious. 
Naturally, I had gone straight to that 
part of the underchassis involving the 
horizontal oscillator and output stage. I 
was immediately aware that the com¬ 
ponents around the 6DQ6 cathode had 
been disturbed, in particular the capaci¬ 
tor from cathode to chassis. 

This is normally a 0.27uF but it had 


obviously been replaced. And in its 
place—wait for it — was a pair of 

ELECTRONICS Australia, October, 1966 


.022uF. in SERIES. Small wonder that 
the poor old 6DQ6 was battling to fill 
the screen. With only a fraction of 
the normal by-pass across the cathode 
resistor, the latter would develop con¬ 
siderable negative current feedback, 
markedly reducing its sensitivity to the 
drive from the oscillator stage. 

In fact, it is probable that the normal 
value is on the small side, at least for 
some of the lower frequency compon¬ 
ents, in order to provide a degree of 
waveform correction. Anything less 
would be intolerable. 

But this was only the beginning of 
the story or, more precisely, the situa¬ 
tion as it apparently had been before 
the recent failure. Closer examination 
showed that the 100-ohm resistor was 
open circuit and that both 0.022uF cap¬ 
acitors had broken down. Also, by rea¬ 
son of their close proximity to the 100- 
ohm resistor, and the fact that they were 
plastic types, they were in pretty “tatty” 
condition. 

While I can’t be sure of the exact 
sequence of events which led up to this 
situation, it would seem reasonable to 
suppose that the 100 ohm failed more 
or less normally, i.e., as a result of an 
inherent weakness. The capacitors, on 
the other hand, probably failed by rea¬ 
son of the quite high peak voltages which 
would then appear across them. The 
weakest one would fail first, allowing 
the full voltage then to appear across 
the second one, which soon followed 
suit. 

Needless to say, a new 0.27uF and 
100 ohm resistor brought evei^thing 
back to normal. Not only did it cure 
the pulling, but it restored normal hori¬ 
zontal scan and allowed me to put the 
line voltage switch back on the 240V 
tap. 

The only thing that remained to be 
explained was why these faults caused 
the erratic behaviour of the line oscil¬ 
lator, such as to create the marked pull¬ 
ing symptoms. 

There would appear to be several 
reasons for this, which could have been 
present either singly or collectively. One 
factor could'be the grid current drawn 
by the 6DQ6, Which would increase with 
the virtual shorting of the cathode to 
chassis. This would load the horizontal 
oscillator and could even shift its fre¬ 
quency to the limit of the normal panel 
control. 

Even more likely is the effect of the 
0.27 cathode bypass. This can be quite 
critical in many circuits, including this 
one, because it provides a return path 
for part of the horizontal oscillator cir¬ 
cuit. This is a blocking oscillator, using 
one-half of a twin triode. and the actual 
sawtooth generating network is a re¬ 
sistor and capacitor in series between 
the HT line and chassis. 

In the process of charging, through 
the resistor, the capacitor develops a 
steadily rising voltage across itself, which 
is the sloping portion of the sawtooth. 
The near vertical stroke of the sawtooth 
results from the sudden discharge of the 
capacitor, due to a suitable discharge 
component or circuit connected to the 
junction of the resistor and capacitor. 
The discharge device can be, in its 
simplest form, a neon lamp or, as a next 
step, a gas triode. In practical TV cir¬ 
cuits it is the blocking oscillator. 

However, the exact means of dis¬ 
charge is not really important. What 
is important is the fact that the timing 
capacitor—a .0012uF in this set—does 
not connect direct to chassis in practi- 
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FULLY 
TRANSISTORISED 


GOODMANS! 


HIGH FIDELITY AMPLIFIER 



□ NO BIGGER THAN THE DIMINUTIVE MAXIM MINI-LOUDSPEAKER SYSTEM 


MAXAMP 30 is a fully transistorised stereophonic High 
Fidelity Amplifier using Silicon Transistors throughout. It 
is precision engineered and fullest use is made of printed 
circuits. It will deliver continuously up to 1 5 watts of 
power on each channel and it looks as good as it is. Its 
polished wood cabinet with ' Danish Silver' scratchgrain 
control panel blends with any decor. 

PERFORMANCE SPECIFICATION 

Power Output 

30 watts r.m.s. maximum (1 5 watts per channel) into an 8 ohm load. 
20 watts r.m.s maximum (10 watts per channel) into a 4 or 1 5 ohm 
load. 

Total Harmonic Distortion 

Less than 0*4% for 15 watts per channel into an 8 ohm load at 
1.000 c/s. 

Frequency Response 

20 c/s to 20 Kc/s ± £db. 

inputs 

Pick up: monophonic or stereophonic; RIAA characteristic. 
Sensitivity (a) 3-5mV, input impedance 47k ohms 
(b) 50 mV. input impedance 100k ohms 


Radio Tuner: monophonic or stereophonic; flat characteristic. 
Sensitivity lOOmV. input impedance 100k ohms. 

Tape: monophonic or stereophonic; flat characteristic. 

Sensitivity 1 50mV. input impedance 100k ohms. 

-Aux/V/a/y/monophonic or stereophonic; for low output microphones, 
tape heads, etc., flat characteristic. 

Sensitivity 3mV, input impedance 50k ohms. 

Outputs 

Loudspeakers: 4-8-15 ohms. 

Tape: High level signal for tape recording. 

Hum and Noise 

With reference to 15 Watts, volume control at maximum, all inputs 
— 55db overall Main section of amplifier only —80db with input 
shorted. 

Crosstalk 

With input selector in any position, with unused channel input 
open circuit, better than —40db with reference to 10 watts into 8 
ohms on the active channel. 

Supply 

Adjustable for 105-120-200-220-240 volts A.C. 40-60 c/s. 


Made in England by Goodmans Industries Ltd. 

for full particulars, write to the Australian Agents at address below. 

Sole Australian Agents: BRITISH MERCHANOISSNG PTY.,LTD • 60 Clarence St.- Sydney - N.S.W. Telephone: 29 1571 (3 lines) 
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cal configurations. As a refinement, 
aimed at producing the required wave¬ 
shape, it is returned to the cathode of 
the 6DQ6, completing its path to chassis 
via the 100 ohm resistor and the 0.27 
uF capacitor. 

This makes these two latter com¬ 
ponents part of the timing circuit as 
well as a bias network for the 6DQ6. so 
that any change in value can upset the 
behaviour of the oscillator circuit. In 
fact, it is easily demonstrated that the 
0.27uF can have quite a marked effect 
in this direction, and has often had to 
be replaced when oscillator behaviour 
was erratic. 

After all this, I’m afraid the set’s 
homecoming was something of an anti¬ 
climax. As far as the owner was con¬ 
cerned, I had simply cured the pulling 
problem and that was that. There was 
no diplomatic way to tell him what I 
had found, and I doubt if he will ever 
be aware of the improved scanning. My 
only consolation is that I know that the 
set is now behaving a lot better than 
it was before. 

My next story concerns another, ap¬ 
parently, routine fault which turned out 
to be rather more than I bargained for. 
It started out as a complaint that the 
set would produce neither sound nor 
picture—and it is hard to imagine a 
more routine fault than that. It gener¬ 
ally turns out to be something quite 
obvious, like a valve or a fuse, which 
one can diagnose and correct in a mat¬ 
ter of minutes. 

Fortunately, as it turned out, the ow¬ 
ner had to go out for the day and, 
being a trusting soul, left the key with 
a neighbour so that I could let myself 
in. This at least saved me from what 
might otherwise have been an embar¬ 
rassing situation. 

I switched the set on and waited for 
it to warm up. After a reasonable time, 
with no sign of sound or picture, I 
looked in the back of the cabinet. I 
was greeted by the sight of the 5AS4 
starting to glow a dull red, and getting 
brighter every minute. I switched off 
hurriedly. 

Examination of the HT fuse confirm¬ 
ed what I suspected; someone had re¬ 
placed the correct fuse with one of the 
automotive variety with many times the 
rating. Well, it was still fairly routine, 
since this is not unusual when a HT 
short blows a fuse. The fact that it 
was a HT short was established by 
measuring from the appropriate fuse 
contact to chassis. 

The next step was still routine. While 
one can try guessing where a HT short 
may be, and sometimes hit the jackpot, 
there is really no substitute for the pro¬ 
cess of elimination: disconnecting vari¬ 
ous branches of the HT line until the 
faulty section is isolated. Of course, 
it means pulling the chassis, but this will 
probably be necessary, anyway, to cor¬ 
rect the fault. 

With the chassis withdrawn and up¬ 
ended I commenced lifting various HT 
branches, and soon established that the 
fault was in the tuner. So far, so good. 
Now what would be a likely culprit? 
The valves are always a good bet, if 
only because they are an easy check by 
pulling out. 

The 6BQ7, which I tried first, had no 
effect, but removing the 6U8 immedi¬ 
ately cleared the fault. So I had a 


6U8 with an internal short. Still per¬ 
fectly routine. 

I fitted a new 6U8, restored the dis¬ 
connected HT lines, checked the com¬ 
plete HT system for freedom from 
shorts—an important step in the light 
of subsequent events—and switched on 
hopefully. And quite suddenly the job 
stopped being “routine.” The 6U8 lit 
up like a ball of fire and almost at the 
same moment I became aware that the 
5AS4 was getting red in the face again. 
I hit the power switch as fast as I could 
but, as it ultimately turned out, I wasn’t 
fast enough to save the 6U8. 

However, right then I was not exactly 
sure what had gone wrong. Had I 
simply replaced one faulty 6U8 with 
another with a similar fault? It was 
long odds, but new valves have been 
known to fail in such circumstances. Or 
was it some more subtle fault, which 
would necessitate pulling the tuner to 
pieces? 

As it happened, I had the means to 
hand to clarify this in a quick, though 
somewhat drastic manner. Only that 
morning I had replaced a 6U8 in an¬ 
other set, and the discarded valve was 
in my kit. Since it had come to the 
end of its useful life in its accepted 


STAFF ii 

VACANCY :| 

A new, permanent position is avail- <! 
j! able on the technical staff of\ j 
|j “ELECTRONICS Australia” for a\\ 
man with the background to develop, !| 
! J build and test electronic equipment j! 
; | of the type described regularly in our j; 
J; pages. Potential as a technical ! | 
i\ writer is essential. The position |! 

|! carries good working conditions, gen - J j 
|! erous leave and superannuation, with ! | 

! | a salary, by negotiation, to B-grade !! 
j! journalist level ($79.50 p.w.). Apply 
j| by letter, quoting references and\\ 
background to: I; 

I; The Editor, j! 

i; “ELECTRONICS Australia” 

Box 2728, G.P.O., 

Sydney, N.S.W. J; 

role, it might just as well go out in a 
blaze of glory—if fate so willed it—as 
finish up as so much crushed glass in 
the rubbish bin. 

I plugged it in, switched on, and kept 
one hand on the switch. In 30 seconds 
it was all over; the same ball of fire 
inside the 6U8, the same faint flush in 
the 5AS4 by the time I switched off. 
Well, anyway, I now knew that the 
trouble was more deep-seated than the 
6U8’s, but I was glad the customer had 
not been there to see the wholesale de¬ 
struction of these valves, particularly the 
first one. 

By now it was apparent that the job 
was beyond the scope of the customer's 
loungeroom. At the very least I would 
have to open the tuner—an incremen¬ 
tal type by the way—and it was quite 
likely that it would have to go back to 


the makers. Tuners in general, and 
incremental types in particular, are 
usually handled more economically by 
specialists, particularly if replacement 
parts are required. 

Nevertheless, I decided to make one 
more test before I packed things up, 
more for my own satisfaction than any¬ 
thing else. Removing the 6U8 from its 
socket, and using a fine-pointed probe 
I keep handy for such jobs, I checked 
the voltage at each socket pin. Natur¬ 
ally, they were rather wide of the mark 
with no load applied, but they gave 
some useful indication after allowing for 
this. 

Everything seemed reasonably normal 
until I reached pin 2, the pentode grid. 
Here I encountered the full HT voltage 
for the tuner; something like 260 volts, 
and enough to distress any valve. More 
than ever, it seemed reasonable to take 
everything back to the shop. 

Back on my own bench I slipped 
the cover off the tuner, reasoning that 
this much at least was justified before 
packing it off to the makers. Immedi¬ 
ately, I spied a badly overloaded resis¬ 
tor which turned out to be a IK con¬ 
nected directly to the tuner HT supply. 
Nearby was a small capacitor, also 
showing signs of distress, which turned 
out to be a 180pF. 

A more precise check showed that the 
capacitor was a dead short. The resis¬ 
tor was still intact electrically, but ob¬ 
viously needed to be replaced also. 
When the two new components had been 
fitted. I checked the grid pin voltage 
before I dared risk another 6U8. When 
I found nothing more than a slight nega¬ 
tive deflection. I felt a good deal hap¬ 
pier. 

In fact, everything worked perfectly, 
and I was able to return the set to the 
owner later the same day; something 
which, in itself, justified tackling the 
tuner myself. 

As I intimated earlier, tuners — and 
particularly incremental tuners — are 
not easy things to follow, either in the 
flesh or on paper. However, now that 
the fault had virtually presented itself 
to me, it was relatively easy to refer 
to the circuit, identify the offending 
capacitor, and trace the circuit towards 
the 6U8 grid. Sure enough, after 
negotiating a couple of switch and coil 
networks, I was able to establish a path 
from the HT supply, through the IK 
and the broken down 180pF, to pin 2 
of the valve. 

But this raised another point. What 
had caused the HT line short which I 
had originally observed? It certainly 
wasn’t the 180pF because this could not 
have provided a path to chassis, only 
to the 6U8 grid. And, in any case, the 
short vanished when I removed the ori¬ 
ginal 6U8, so that it must have been 
within this valve and undoubtedly a 
result of the violent overheating of the 
elements. 

Whether the second or third valves 
ever reached this stage I have no way 
of knowing but, even if they did not, the 
current drawn by a grid with 260 volts 
positive on it would be fairly consider¬ 
able, as testified by the rapid and dras¬ 
tic overheating. On the other hand, it 
would not be unreasonable to assume 
that the grid, being in such close prox¬ 
imity to the cathode, could be attracted 
to it under stress of such a high vol¬ 
tage, thus creating a short immediately 
the HT was applied. □ 
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For our younger readers 



A 3-BAND RECEIVER 
WITH SWITCHED COILS 

Encouraged by the reception afforded the 
"ABC" series of receivers, we re-present in 
this article an excellent little 2-valve 3-band 
receiver originally featured in the May 1957 
issue. It is an ideal project for those hobby¬ 
ists who like to use parts salvaged from un¬ 
wanted receivers, or still usable components 
discarded by manufacturers, servicemen or 
amateur operators. 


A front view of the receiver , as originally presented. 
Appearance would probably be improved by dis¬ 
carding the escutcheon in favour of a plain cut-out. 
Alternatively, a completely different type of dial 
may have to be substituted, as outlined in the text. 


Our mail reflects a constant demand 
for small receivers covering the broad¬ 
cast and short-wave bands. The “Three- 
Band-Two” is still well able to take its 
place among small receivers and to give 
a very good account of itself, despite its 
modest design. 

Not surprisingly, the situation has 
changed, since the initial description, in 
regard to certain components and the 
article herewith has been suitably 
amended. 

As may be seen from the circuit dia¬ 
gram, this set uses only two valves, one 
of which is an RF pentode and a triode 
in the one envelope, such as the 6U8 or 
6BL8. The other valve is a 6X4 rectifier, 
or, with suitable change of socket, a 
6V4. 

Operation is from the power mains 
and the little set delivers sufficient power 
to operate a speaker on the local stations; 
headphones can be used for weaker sig¬ 
nals from distant broadcast and overseas 
stations. 

Like most other such small receivers, 
the “Three-Band-Two” relies heavily for 
its performance on the use of regener¬ 
ation or “reaction.” Properly used, how¬ 
ever, and assuming a reasonable aerial 
and careful tuning, a great many signals 
are to be heard at useable strength. 

For the novice, a brief word of ex¬ 
planation may be in order about regen¬ 
eration (or reaction). 

In this receiver, the incoming RF 
signal is fed from the aerial, via a tuned 
circuit, to the grid of the pentode. Though 
this valve section is intended to function 
primarily as a detector, an amplified 
version of the RF input signal does 
appear at the plate. The idea of regen¬ 
eration is to transfer some of this am¬ 
plified RF signal back to the grid circuit 
to reinforce the input signal. 

The signal fed back tends to make up 
for natural losses in the tuned circuit 
and with the system adjusted to give just 
the right amount of feedback, there is a 
remarkable increase in both sensitivity 
and selectivity. 
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If the amount of energy is too great, 
the valve will oscillate and. in so doing, 
generate an RF signal of its own. This 
self-generated signal beats with, or 
“heterodynes” incoming signals, so that 
an audible whistle is heard, changing in 
pitch as the receiver is tuned across each 
station carrier. 

The whistle serves a purpose when it 
is desired to listen to code transmissions 
from stations using an otherwise un¬ 
modulated carrier. By having the 
receiver detector oscillating weakly, the 
code transmission can be heard. 

With normally modulated carriers, 
however, the whistle interfers with in¬ 
telligibility and may also cause inter¬ 
ference in neighbouring receivers tuned 
to the same station. To operate the re¬ 
ceiver to best advantage, the reaction 
control should be advanced to just below 
the point of oscillation. 

A distinctive feature of the “Three 
Band Two” is the use of switched, 


rather than the usual plug-in coils. Plug¬ 
in coils have the advantage that they 
can be withdrawn easily for modification 
and experiment and they probably pre¬ 
sent fewer wiring difficulties. In opera¬ 
tion they are less convenient, however, 
and this is one receiver where we chose 
the alternative approach. 

Interstage shielding is not of any 
special importance in a simple regenera¬ 
tive receiver of this type. It is necessary, 
however, to make sure that the com¬ 
ponents of the tuned circuit are mech¬ 
anically firm and that the dial mech¬ 
anism is smooth and capable of return¬ 
ing to a given setting with accuracy. 

Nevertheless, the tuned circuit should 
be shielded in some way from the opera¬ 
tor so that a carefully set adjustment is 
not disturbed when his hands are re¬ 
moved from the controls. A metal front 
panel is helpful or possibly the metal 
plate of a dial. A metal chassis is also 
a good thing. 

Otherwise it is a matter of mounting 
all chassis components firmly in the most 
convenient place and at the same time 
making sure that all solder joints are 
good both electrically and mechanically. 

The 6U8 valve is one that was origin¬ 
ally designed for use in television tuners. 


The receiver from 
the rear , with 
a vacant hole 
for the possible 
addition of an ex¬ 
tra valve . One 
section of a dis¬ 
carded 2-gang 

capacitor could 
be used for tun¬ 
ing, but extra 
space may need 
to be provided on 
the chassis . 
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It combines, in the one envelope, an 
RF pentode and a triode, both with ex¬ 
cellent performance characteristics. 

Nowadays, an obvious alternative to 
suggest would be the 6BL8, a very simi¬ 
lar valve with the same base connections. 
In fact, a number of other combination 
RF pentode/triode valves might be 
pressed into service though, in some 
cases, the pin connections may be dif¬ 
ferent. 

When originally designing the re¬ 
ceiver, and as mentioned earlier, we 
elected to use the pentode section as 
the detector—actually in the old and 
familiar “leaky grid” circuit. The triode 
functions as an audio amplifier, feeding 
the loudspeaker or phones. 

The role of the pentode may actually 
be divided up as follows: 

(1) The grid and cathode act rather 
like a diode detector to rectify (or “de¬ 
tect” or “demodulate”) the incoming RF 
signal, transforming it into an audio 
signal. 

(2) The pentode as a unit amplifies 
the audio signal appearing at its grid 
and develops a much larger audio volt¬ 
age across its plate load, which is 
deliberately made a quite high value of 
resistance. 

(3) It also amplifies the RF signal com¬ 
ponent to operate the regeneration or re¬ 
action circuit, as mentioned earlier. 

Feedback for the regenerative circuit 
is obtained by placing a tap in the tuning 
coil and returning the cathode to this 
point. 

Practical advantages of the circuit are 
that a single tapped coil rather than a 
tuned winding plus reaction winding is 
required. Further, the regeneration can 
conveniently be controlled by varying 
the voltage on the screen of the valve 
with a potentiometer. 

The position of the tap on the coil 
is quite important, because it governs 
the screen voltage at which the valve 
will go into oscillation. 

In general, best sensitivity is obtained 
when the tapping is kept well down to¬ 
wards the earthed end of the coil, re¬ 
quiring the screen voltage to be set well 
up towards the positive end of the 
potentiometer, to secure sufficient re¬ 
generation. At the same time, however, 
sufficient latitude must be provided so 
that adequate regeneration is always 
available, over the whole tuning range 
of the particular coil, and when con¬ 
nected to any likely length of aerial. 

The audio signal from the detector 
is fed via a coupling capacitor to a 
volume control potentiometer. Proper 
use of this control is important to the 
end result. 

There will be cases when the output 
volume will be too great. Backing off 
the regeneration control to correct this 
would spoil the selectivity and allow 
interference from strong adjacent 
stations. With the volume control in 
circuit, the optimum position of the 
reaction control can always be used. 

The triode stage provides a worth¬ 
while amount of audio frequency ampli¬ 
fication and at the same time matches 
efficiently to the load presented by a 
loudspeaker or a pair of headphones. 
The power output is sufficient to operate 
a loudspeaker at a worthwhile volume, 
about the same that is available from 
an ordinary portable receiver. 

Given a sensitive speaker, you will 
probably find that there is much more 
volume available than you actually need 
while, even with one of the older and 



The circuit of the “Three-Band-Two” amended slightly to use current 
component values. The output transformer should suit the voice coil 
impedance of the loudspeaker , with a primary impedance of somewhere 
between 5000 and 10,000 ohms. The coil winding data is set out below. 
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by connecting them from the plate of 
the output valve to chassis through a 
capacitor. A special terminal is pro¬ 
vided for this purpose. 

A resistor is shown connected across 
the high impedance headphone terminals 
and at first glance it may not appear 
to be necessary. Its purpose is actually 
to prevent the coupling capacitor dis¬ 
charging and hence the output terminal 
coming up to the potential of the plate 
of the valve. When this happens, it is 
possible to get a slight shock by touch¬ 
ing the output terminal. The presence of 
the resistor ensures that the capacitor 
remains charged and the DC potential 
of the output terminal at chassis level. 

A small fixed capacitor is connected 
directly from the plate of the output 


less sensitive speakers, you will probably 
get by. 

Power output is not the same thing 
as amplification and, although when 
tuning to the locals there will be suffi¬ 
cient amplification to make full use of 
the power output of the output stage, 
you will find that, with distant and over¬ 
seas stations, the tendency will be to 
turn the volume control full on. 

Greater effective amplification can be 
obtained by using a pair of headphones. 

If you have low impedance phones 
(thousands were sold through disposals 
dealers after the war) they can be con¬ 
nected to the speaker voice coil winding 
of the transformer. 

If the phones are of the high imped¬ 
ance type, best results will be obtained 

PARTS LIST 

Front panel, 9in x 5 5/8in. (See text.) 

Chassis, 8x5x1 7/8in. (See text.) 

Dial (see text, illustrations). 

Switch, 3x3 single bank. 

Tuning capacitor: Roblan, single section, 10 to 415pF. 

Power transformer: 150-0-150V, 30mA, 6.3V. 

Output transformer: To suit speaker; pri. imped. 5000 to 10,000 ohms. 
Valves: 6U8 (or 6BL8) and 6X4. 

Capacitors: 1 25uF 40V; 2 16uF 350V; 1 0.22uF 300V; 1 O.luF 300V; 

2 .01 uF 300V; 1 680pF ceramic or mica; 1 lOOpF mica. 

Resistors: 1 1M \W; 1 680K \W; 1 500K potentiometer; 1 250K poten¬ 
tiometer; 2 100K hW; 1 6.8K 1W; 1 470 ohm ifV. 

Sundries: 4 knobs, 5 terminals, 2 tag strips, 1 9-pin miniature socket, 1 7- 
pin miniature socket, length of $in diam. paper tubing, scrap sheet 
metal, length 32 gauge B and S enam. wire, length 24 gauge B and S 
enam. wire, hook-up wire, solder lugs; power flex, power plug, nuts 
and bolts, etc. 
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GENERAL ACCESSORIES 

Trade Enquiries Invited 


116-118 Clarence St., city, and Liverpool Stores 102 Northumberland Street, Liverpool, 602-7570 
443 Concord Road, Rhodes. 73-0211 7 Pirie Street, Fyshwick, A.C.T. 90035 


PALACE 8-WATT KALTR0 SVC TV-RADIO 

STEREO AMPLIFIER REMOTE CONTROL LISTENER 


SPECIFICATIONS: 

• Output Power: 8 Watts, 4 Watts per 
channel. * Frequency Response: 60 
to 15,000 cps ± ldb. • Harmonic 
Distortion: Less than 3 per cent. 

• Hum and Noise: 52 db below rated 

output. • Sensitivity: Phono 

(Crystal) lOOmV 250K ohm Tuner 
lOOmV. • Tube Complements: 12AX7 
x 1, 30A5 x 2, 1S315 x 1 (Silicon 
Rectifier). • Dimensions: 9Hn x 6iin 
x 3in. • Weight: 5.11b. 

Price $32.50 


MODEL M6 FOUR CHANNEL 
TRANSISTORISED MICROPHONE 
MIXER 


All four inputs accept standard two 
circuit Phone Plugs, while the output 
jack accepts a standard circuit Phone 
Pin Plug. 

SPECIFICATIONS: 

# Input Impedance: “Hi” Impedance 
for Crystal Microphone, etc. • Gain: 
Approximately 6 db. # Maximum In¬ 
put Signal: 1.5 volts. • Maximum 
Output Signal: 2.5 volts. • Output 
for Minimum Distortion: 2 volts. 

• Hum: 0. • Battery: 9 volts. 

Price $6.75 


BELLPH0NE 


Adequate for the education of children. 
Pick up the receiver and dial push 
number desired. 

Price $18.00 per pair 

Please Note: Clarence St., city, and 
Liverpool Stores are open Saturday 
mornings. 


This TV-Radio Remote Control 
Listener is a combination of an exten¬ 
sion speaker and a remote control 
station to regulate the sound of both 
the TV, Radio, Phono, or Hi-Fi set 
and the speaker incorporated in the 
Listener itself. In addition, up to two 
earphones can be attached for listening 
to the sound of the TV, Radio, Phono, 
or Hi-Fi set without disturbing others 
around you. Unwanted commercials 
can be easily cut off by merely turning 
down the control of the TV-Radio Re- 
mote control Listener. A modem 
designed plastic cabinet with easily ad¬ 
justable fingertip controls ideal for 
use in home, office and business. Com¬ 
plete with earphone, 20ft of lead wire 
and installation instructions. 

Price $8.75 


CHEST OF DRAWERS 

Three types of Galvanised Chests measuring 
!7Vfcin x 644in x ll 7 /fein, containing 16 drawers, 
each measuring 6% x 344in x 2Vfein. 

• TYPE C.D.l. With 16 undivided drawers, 

$7.00. 

• TYPE C.D.2. With 16 triple compartment 

drawers, $8.00. 

• TYPE C.D.3. With 8 triple compartment 

drawers, and 8 undivided drawers. $8.00. 

The Chests are finished in blue hammertone 
stoving enamel, arc complete with identification 
cards and packed in strong corrugated cartons. 
Provision is made for all units to be bolted 

together in tiers. 


CHEST OF DRAWERS TYPE C.D.4. 

A 17Vfein x 6%in x 11%in Galvanised Chest 
containing 4 full-length drawers each measuring 
1544in x 6%in x 2*/bin. Finished in blue 
hammertone stoving enamel. $7.00. 


"PIPGRAS" HOLE PUNCHES 

‘‘PIFKjRAS” Hole Punches are made from 
Alloy Tool Steel, and cut clean and accurate 
holes in sheet metal. They make a smooth, 
perfect hole without reaming or filing. 

SCREW TYPE, ROUND 


Supplied with “UNBRAKO” High Tensile 
Socket Screws and Wrenches. Cut holes in 
sheet metal up to 18 gauge. 


Type Nominal 

Actual Water Pipe 

Pilot 

Price 

No. 

Size 

Size Size (I.D.) 

Drill Size 

Each 

32. S 

‘/tin 

0.507in 

_ 

14 in 

$2.17 

40.S 

s /fein 

0.6l8in 

V4in 

5/16»n 

$2.17 

48. S 

44 in 

0.742in 

%in 

5/16in 

$2.80 

56.S 

7 /sin 

0.884in 

Viin 

4-fein 

$3.80 

64.S 

lin 

1.008in 

— 

%in 

$4.10 

72. S 

1 ‘/sin 

1.133 in 

44in 

Hin 

$4.53 

76.S 

1/3/16in 

1.172»fi 

— 

41nn 

$4.53 

80.S 

l«/4in 

1.258in 

— 

Y«in 

$4.97 

88.S 

14fein 

l.382in 

lin 

7/16in 

$5.97 

With 

Heat Treated, High Tensile Steel 

Hex. 


Head Bolt 

and Nut. 


Cut 

holes in 

sheet metal up 

to 16 gauge. 

96. S 

1 Vain 

1.512in 

— 

91 16in 

$6.68 

112.S 

min 

1.762in 

l«/4in 

9/I6in 

$7.60 

128.S 

2in 

2.0l4in 

min 

9/16in 

$8.33 


MANUALS 

Radio Servicing No. 1 $1.00 

Radio Servicing No. 2. $1.75 

Radio Servicing No 3. $1.50 

Fault Finding No. 4 . $0,88 

Television Servicing No. 1 $1.50 

Television Servicing No. 2 $1.50 

Television Servicing No. 3 $1.00 

Television Servicing No. 4. $1.25 

Philips valve data Book New Issue $3.00. 
25c postage. 


THIS MONTHS SPECIALS 

THIS MONTH AT CLEARANCE PRICES 

Brand New 8in Speakers. 15 OHM 

VC. $3.00 ea. 

Speaker Transformers C Type 5000 

OHM/1. $1.50 ea. 

Speaker Transformers D Type 5500 

OHM/3.5. $1.25 ea. 

Speaker Transformers K Type 9500 

OHM/3.5. $1.25 ea. 

Speaker Transformers C Type 1500 

OHM/2 line. $1.50 ea. 

Electros: 8 MFD/300V Upright . . 38c ea. 

40 MFD/200V Pigtail . . 50c ea. 

24 MFD/150V Pigtail .. 40c ea. 

10 MFD/50V Pigtail .. .. 21c ea. 

20 MFD/150V Pigtail 40c ea. 

12 MFD/450V Pigtail 40c ea. 

150 MFD/40V Pigtail .... 49c ea. 

42 MFD/200V Pigtail 44c ea. 

8 MFD/450V Upright . 40c ea. 

32 MFD/300V Upright .. 45c ea. 

16 MFD/30V Upright .. 40c ea. 

Resistors 80 OHM 30W . 75c ea. 

35 OHM 25W. 75c ea. 

T/V Tuners Pope, Ecko. $6.00 ea. 

TV Yokes, Pope. Ecko. Philips .... $6.00 ea. 

Push Pull Switch Pots. $1.00 ea. 

Zephyr Crystal Mikes 26xa. 9ft cable $1.75 ea. 
DX62 50 OHM Dynamic mikes with 

on/off switch .$10.00 ea, 

Paton Battery Testers 

Tests all dry batteries under load .. $10.00 ea. 

Resistance boxes.$4.25 ea. 

Capacitor boxes. $2.85 ea. 

Davey Rotary Investor 32V/240v/ 

125W.$70.00 ea. 

Balfour Princess Chargers $20.00 ea. 

DX Switches. $4.00 ea. 


These items available at Rhodes Address only. 
WRITE FOR FREE CATALOGUE AND 
PRICE LIST. 

TOOL BOXES AND CHEST OF DRAWERS 
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An underneath view of the original receiver. Note that the broadcast 
band coil is mounted between the two short-wave coils , minimizing 
possible interaction between them. If the layout is varied to use available 
but larger components , try to keep the leads short , particularly from 
valve and tuning capacitor to the switch and thence to the Band 3 coil , 
covering the highest range of frequencies. 


triode section to chassis. It may not be 
strictly necessary in all receivers, but we 
feel that it is well worth including since 
it prevents amplified radio frequency 
signals appearing at the plate of the 
valve and possibly being fed back into 
the detector. The most serious practical 
result of stray feedback is that the 
regeneration is affected by the setting of 
the volume control. 

For the original laboratory model, a 
chassis measuring 8in x Sin x 1-7/8in 
was used. The last dimension was the 
minimum which would allow a switch 
and coil formers to be fitted underneath. 
Before deciding on this dimension, it 
would be wise to obtain the coil formers 
first and then make sure that there is 
enough depth in the chassis to accommo¬ 
date them. 

The other dimensions could easily be 
made much smaller if you have any 
special reason for so doing, but most 
readers will want the set for use at 
home when there doesn’t seem to be 
much point in trying to cramp the parts 
into as small a space as possible. 

Space has been left for an extra valve 
which can be added later if you wish. 
There is plenty of current available from 
the power transformer and the extra 
valve will allow speaker reception in the 
cases where headphones would other¬ 
wise be required. 

The dial now claims our attention. 
In the original receiver, the dial used 
was an Efco type USL/37. These are no 
longer made, but it is more than likely 
that there are some still available and 
may be unearthed by searching around. 
On the other hand, there must be many 
of these dials in junk boxes, or on old 
receivers which have been “retired.” 

For those who will be using this dial, 
we will include suffiicent information 
from the original article, so that it may 
be used to best advantage. To this end, 
we are including the drum and dial cord 
layout diagram and a full size copy of 
the dial calibrations. 

The dial needs to be modified to suit 
our purpose, by removing the original 
calibrations from the dial glass and plac¬ 
ing a calibrated scale behind the pointer. 

The full-sized reproduction of our 
original scale may be used as is, or 
copied on better quality paper. Provided 
you use the same tuning capacitor and 
make the coils exactly to specifications, 
the calibrations should not be far out. 

If the error is unacceptable, the re¬ 
ceiver can be made to tune to a slightly 
lower frequency by adding a turn or so 
to the tuned winding of the coil or to 
cover a slightly higher frequency by re¬ 
moving a few turns. This applies to each 
of the three bands. 

The other adjustment you can under¬ 
take is to shift the position of the dial 


drum, which will have the effect of shift¬ 
ing the entire set of calibrations to one 
side or the other. Alternatively, you can 
achieve the same result by shifting the 
dial pointer in relation to the cord. 

Inevitably, however, many readers will 
not have, or be able to obtain, one of 
the original dials and it will be necessary 
to turn to an alternative arrangement. 
A very satisfactory movement and dial 
scale assembly is marketed under the 
label brand and is normally available 
through trade houses. 

There are two versions, differing in 
the drive ratios, with a resultant dif¬ 
ference in space required behind the 
movement. Both use the principle of 
planetary drive, which gives a very 
smooth action. The simpler one has a 
ratio of 6 to 1 and the other, both 6 to 1 
and 36 to 1. The type numbers are JB6/1 
and JB6/36. 

If you happen to have a copy of the 
issue for May, 1966, then a good idea 
of this dial and movement may be had 
by referring to page 82. The one illus¬ 
trated is the dual-ratio version. The only 
difference, as far as mounting is con¬ 
cerned, is the fact that the barrel of the 
single ratio movement is shorter and 
the variable capacitor will be mounted 
slightly further forward. 

Compared with the other dial of the 
original receiver, this dial is mounted 
quite differently. The tuning knob will 
be located above the line of other knobs 
and. in addition, the dial scale, which 


measures 4Hn x 3in, requires somewhat 
more vertical space. This means that the 
original panel height of 5 5/8in, would 
need to be increased by nearly lin. 

The dial movement and assembly are 
quite easy to mount on the front panel 
and the method would be virtually self- 
evident upon inspection. The important 
thing to watch, is that the drive bush 
must be at the exact height to match 
the variable capacitor used. 

The dial, as supplied, has a numerical 
scale, calibrated 0-100. Three other 
blank scales are provided and these may 
be used, one for each tuning range. 

Where no facilities are available for 
calibrating these scales, we suggest that 
an approximation may be arrived at by 
making reference to the scale published 
with this article. As an example, on 
range (2), the low frequency end cor¬ 
responds to just under 3MHz. The high 
frequency end extends up to 12Mhz, 
with the centre frequency very near to 
6MHz. These points may be pencilled 
on the appropriate scale as an initial 
guide. As stations are logged whose fre¬ 
quencies are known, the calibrations 
may be verified or added and the scales 
built up in this way. 

If you are fortunate enough to have, 
or to be able to borrow, a signal 
generator, the three ranges may be fully 
and accurately calibrated. This also 
applies, even if the other dial is used, 
and a check on the calibrations should 
prove well worth the trouble involved. 


This dial scale will be 
valid only if the tuning 
capacitor is used , as speci¬ 
fied in the parts list , the 
coils are duplicated exact¬ 
ly and a dial devised with 
the same pointer travel. 
Otherwise , it will serve as 
a guide to the coverage of 
the receiver . 
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SON Y... SETS HIGHER STANDARDS N SOUND RECORDING 



TC-260 is a precision-built, solid-state portable tape recorder with 
complete four-track stereophonic and monophonic tape recording and 
playback system. Designed to please the most discriminating. Self- 
contained elliptical stereo speakers invite you to the exciting world 
of stereo with amazing sound volume—you can hear every shade of 
sound. TC-260 operates vertically or horizontally and is equipped with 
P.A. facility, individual bass/treble controls, inputs and outputs for 
connection of TV, tape recorder, AM/FM tuner, recorder player, inte¬ 
grated amplifier, external speaker, etc. Full 7" reel capacity, automatic 
shut-off switch, tape index counter, two VU meters, automatic tape 
lifter and two SONY dynamic microphones. Price: £178/15/- ($357.50). 


TC-500A —the ultimate in tape recorders for the musically sophisticated. 
With high fidelity it covers the full sound spectrum audible to the most 
sensitive and trained ear. Further features which set the TC-500A apart 
are: four-track stereophonic and monophonic recording, sound on 
sound, two infinite baffle speaker systems, separate controls for mix 
recordings, two VU meters, two probe microphones, comprehensive 
accessories. Price: 204 gns. ($428.40). See and hear SONY at your 
retailer. 
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PRODUCTS ARE DISTRIBUTED IN AUSTRALIA BY 

JACOBY, MITCHELUCO.p/l 

469-475 KENT STREET, SYDNEY. TEL.: 26-2651 

TRADE ENQUIRIES: JACOBY, MITCHELL & CO. P/L, SYD. f MELB. 

N.S.W.: E. Cupit Pty Ltd, 16 Wood Street, Newcastle. 61 4776. 
W.J.M. Agencies, 74 Dempster Street, Wollongong. 2 7499. 
Radiovision Pty Ltd, 75 Investigator Street, Red Hill, Canberra. 
9 4554. Proust-Albury, 572 Olive Street, Albury. 21 3372.* Eric 
Cupit Pty Ltd, 79 Brisbane Street, Tamworth. 3518. OLD: 
T. H. Martin Pty Ltd, 56-74 'Edward Street, Brisbane. 2 0555. 
W.A.: Standard Mercantile Co, 47 Monash Ave, Como, Perth. 
67 3714. TAS.: K. W. McCulloch Pty Ltd, 109 York Street, 
Launceston. 2 5322. S.A.: Farley & Fahy Ltd, 77 Wright 

Street. Adelaide. 515117. 

SONY TAPE RECORDERS RANGE FROM 29 GNS. TO £400 
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Start building by mounting com¬ 
ponents on top of the chassis. Power 
transformer, speaker transformer, tuning 
capacitor, valve sockets and terminals 
should all be firmly fixed in place with 
l-8in diameter or 5 BA nuts and bolts. 
Wiring is easiest if the nine-pin socket 
for the 6U8 or 6BL8 is mounted with 
pin 2 (the pentode grid) nearest the 
front of the chassis. 

Rubber grommets should be placed 
in the holes for the power transformer 
leads and power cord to prevent possible 
sharp metal edges cutting through the 
insulation and causing a short circuit. 
Place an insulated washer and a solder 
lug under the nuts holding three of the 
terminals. The two earth terminals con¬ 
nect direct to the chassis and the insu¬ 
lating washer is not required. At the 
same time a solder lug should be in¬ 
cluded, since it is unwise to depend on 
the metal chassis for a gooid connection. 

Two tag strips, one near each valve, 
hold some of the small components 
which are not otherwise conveniently 
supported and help to keep the wiring 
neat and firm. A third tag strip near 
the hole for the power cord supports 
the connections between the power cord 
and the wires from the transformer. 

We suggest wrapping some insulat¬ 
ing tape around the mains connecting 
lugs, just in case a soldering iron, 
screwdriver or, worst of all, a finger 
happens to get into the wrong place 
while the power is on at some later 
date. 

If you are using a dial similar to the 
original one, it will have to be taken to 
pieces and reassembled to fit in with the 
requirements of this set. 

Remove the dial drum, the control 
spindle and completely disconnect the 
cord. The control spindle is then mount¬ 
ed on the right-hand side of the chassis 
looking from the front. Use a bolt with 
a countersunk head in the inside hole 
so that the dial can fit flat against the 
chassis. 

As you will see when examining the 
parts the distance between the chassis 
and front panel and hence the required 
length of the control spindles depends 
on the thickness of the moulded escut¬ 
cheon. This was originally designed for 
mounting in the front of a wooden 
cabinet and is therefore thicker than 
needed for the metal front panel. 

We thought it worth the trouble to 
file most of the flange away, leaving 
just enough to be flush with the rear side 
of the panel, which does away with the 
“tunnel” appearance when the full escut- 
ch son is used. 

(More recent thoughts on the matter 
of escutcheons is that they can often 
be done without, sometimes improving 
the appearance by doing so. A neat hole 
is cut out of the front panel and simply 
left this way. 

The dial mechanism is held to the 
chassis by means of two tin diameter 
bolts but, at the same time, the two 
centre controls assist the small bolts 
when the retaining nuts are tightened. 

If you are using the printed dial scale, 
remove the original dial glass and 
cement the scale to the metal plate. 
(Behind the pointer but to occupy the 
same position when seen from the front 
as the original scale.) The original cali¬ 
brations on the dial glass should then be 
scraped off, say with a razor blade, and 
the glass cleaned and replaced. 

The front panel can now be mounted 
permanently, using long tin diameter 


bolts and pieces of brass tubing iin OD 
iin long as spacers. If you decide to 
calibrate the scale yourself the panel 
mounting should be done later. 

Ail wiring under the chassis, except 
that between the coils and the band- 
switch can now be completed. It is a 
good idea to run a length of tinned cop¬ 
per wire around all earth points just in 
case one of the points does not happen 
to make good contact with the chassis 
because of paint on the surface. Don’t 
forget to earth the centre shield of the 
9-pin socket. 



The stringing of the original Efco 
USL-37 dial , viewed from the 
rear . Constructors may be able 
to contrive a similar dial from 
existing dial hardware and a drum 
of about 2 iin diameter . 

The next logical step is to make con¬ 
nections where wires only are involved. 
For example, the wires between the 
power transformer and the rectifier 
valve, the wire from the centre of the 
volume control to pin 9 of the 6U8 
socket, the wire from the centre lug of 
the reaction control potentiometer to pin 
3 of the 6U8 or 6BL8, etc. 

Wiring components can be installed 
next. The 16uF electrolytic capacitors 
are supported at the high tension end 
by the tag strip near the rectifier valve 
socket. The same strip supports the 
6800 ohm filter resistor in the high ten¬ 
sion lead, together with the 0.1 megohm 
resistor leading to the reaction pot. 

The 0.0 luF bypass and the 0.1 uF 
coupling capacitor at the plate circuit 
of the 6U8 or 6BL8 triode section are 
conveniently supported by a tag strip 
near the valve socket. 

The remainder of the wiring com¬ 
ponents are small enough to be sup¬ 
ported directly between circuit points 
with their connecting wires. Where the 
wires are longer than about iin it is a 
good idea to use nylex o r cambric tubing 
to obviate any possibility of short 
circuits. 

The important job of winding the coils 
has been left until last. For a start you 
will need some tubing about liin dia¬ 
meter. Polystyrene and bakelised paper 
are excellent for the job. 

Each former has to be If in long and 
it is necessary for this dimension to be 
accurate, particularly for the broadcast 
band because there is only just sufficient 
room to wind the coil. 

As mentioned earlier, if the formers 
happen to be longer, the chassis will 
have to be made deeper to suit, or the 
formers will have to be cut shorter. 

The taps can be made either by twist¬ 
ing a loop into the wire or by terminat¬ 
ing it at the appropriate point with the 
aid of a pair of holes side by side. 

The formers have to be held in posi¬ 
tion under the chassis and no doubt 


many readers will find satisfactory 
methods for their own case. We made 
two diagonally opposite cuts in the 
tubing, each about tin wide and 3/16in 
from the chassis end. * 

Then, a piece of scrap metal (either 
16 or 18 gauge would be suitable) about 
lin long and iin wide with a hole 
through the centre is passed through the 
slots cut in the coil former. A iin bolt 
passing down through the chassis and 
through the hole in the scrap metal will 
then hold the coil former firmly. 

One end of all three coils connects 
directly to the chassis earth system. The 
other end and the tapping must be 
wired to the switch in such a way that, 
in the respective positions, they pass 
through to the valve grid and cathode. 

Since it is normally possible to see 
which contacts are mating with which, 
the best procedure is usually to set the 
switch in a particular position and wire 
one particular coil so that the correct 
connections are made. Then put the 
switch in the second position and wire 
the second coil. Similarly for the third 
position and coil. 

With the coils in place, you will be 
itching to switch on for the first time. 

Plug in the 6U8 or 6BL8 only for a 
start and switch on the mains power. 
The cathode should light to a dull red 
colour and there should be no sign of 
heating elsewhere in the set. If all is 
in order, switch off, plug in the 6X4 
rectifier valve and switch on again. The 
cathode should light to a dull red colour 
but again there should be no sign of 
sparking inside the valve nor should the 
plates show any sign of colour. 

While making this test it is a good 
idea to have one hand on the power 
switch so that you can remove the 
power at the first sign of distress. 

If all is in order you should be able 
to connect aerial and earth and speaker 
or phones and start tuning in stations. 
If the set does not show signs of life, 
it is most likely that there is an error 
somewhere in the wiring and the best 
plan is to check again with the circuit. 

For those who have instruments or 
can borrow them, the high tension volt¬ 
age, measured at the junction between 
the 6800 ohm resistor and the speaker 
transformer, should be about 150 volts. 
The total high tension current should be 
between 6mA and 7mA. Q 


TRANSISTOR REPAIRS 

Repair service to all Japanese, 
American, English & Australian 
Transistor radios, also TV, com¬ 
munication receivers & Audio 
amplifiers. Spare Parts & Test 
Equipment available. 

CUSTOM BUILT GUITAR AMPLIFIERS 

See our showroom at 4-6 Taylor 
Street, Taylor Square, DARLING- 
HURST, N.S.W., opp. Sydney Service 
Stn. in Flinders Street. 

DEIIRON ELECTRONICS 

Service Dept. 

Telephone: 3I-S430 
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AGFA-GEVAERT 


STRESSED 


STRETCH 

RESISTANT 

Eliminates 

sound fluctuations . . . 
reduces wear 
on recorder heads 

PE TAPES 

Agfa Recording Tapes have what any 
true tape enthusiast wants—greater 
clarity, sensitivity, uniformity, durability 
and wider range. Agfa PE (Polyester) 
Tapes are pre-stressed and stretch- 
resistant to eliminate sound fluctuations, 
and abrasion and wear-resistant to give 
you the longest, strongest tape life 
ever. Agfa Recording Tapes include 
Long Play, Double Play and Triple 
Play in a wide range of lengths and 
spool diameters. All three types of 
Agfa tapes are now available in various 
spool sizes in the new Novodur 
Cassettes. These plastic, almost 
unbreakable cassettes are 
excellent for library storage. 


Write for FREE leaflet on Agfa 
recording tapes and accessories 


The most sensitive tape for the finest in sound 
AGFA PE RECORDING TAPES 

AGFA-GEVAERT PTY. LTD. 

Melbourne • Sydney • Brisbane • Adelaide • Perth 
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Circuits and devices which we have not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 



PHOTO-CELL TURNTABLE STOP 


The following contribution is from Mr, R. H. Riordan, 15 
Regent St., East Brighton, Victoria. It describes a novel auto¬ 
matic stop for a gramophone turntable and, quite apart from 
its practical value, should appeal to those readers who like 
to experiment with such circuits, either to improve them, or 
to adapt them to some other requirement. 


The lamp and photocell can conven¬ 
iently be mounted on a bracket under 
the pickup mounting nut, and should be 
aligned experimentally for maximum 
sensitivity. The vane should be ad¬ 
justed so that light starts to fall on 
the photocell when the pickup reaches 
a radius of about 3in and increases 
in intensity smoothly over the next 2in. 
The lamp voltage should be adjusted so 
that the phototransistor is just saturated 
when it is fully illuminated. In my 
unit this requires 1 volt on the lamp 
which should therefore have a long life. 

The switch circuit responds to rate 
of change of phototransistor voltage, 
corresponding to velocity, and switches 


Lamp , vane, and phototransis¬ 
tor mounted beneath the motor 
board . The vane is clipped to the 
pickup spindle. 

off when the voltage rises suddenly by a 
predetermined amount. (It is essential 
that the unit is made to respond to an 
INCREASE in intensity, otherwise the 

(Continued on Page 85) 


The upper circuit is the one discussed in the text. The small circuit to 
the left covers alternative phototransistor types , and the lower one is 
suggested as a more modern version , but has not been tried. 


Some time ago 1 purchased a Lab- 
craft turntable with All Balance Arm. 
Although this was perfectly satisfactory 
electrically my pleasure was soon damp¬ 
ened by the absence of an automatic 
stop mechanism. After some thought I 
devised a photoelectric mechanism 
which has proved to be completely satis¬ 
factory. As it is relatively simple, in¬ 
volves a minimum of interference with 
the turntable, and does not load the 
pickup in any way I feel that other 
readers would also be interested. 

The basic components are a small 
shim brass vane which clips onto the 
pickup spindle, a small lamp and photo¬ 
transistor mounted nearby, a switching 
circuit operating a relay which controls 
the power to the turntable, and a power 
supply operated from the filament wind¬ 
ing of the amplifier. 
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The tape recorder comes of age... 


Grundig TK340 series. 




The tape recorder was a squawky 
contrivance in the early days. 
Oberlin Smith spotted its hap¬ 
pening before it happened, in 
an article in “The Electrical 
World/' as early as 1888. A 
Danish inventor, Valdemar Poul- 
sen, was the first to reduce the 
idea into practice with a re¬ 
corder which stored the elec¬ 
trical signals on a wire of mag¬ 
netic steel. In 1927, J. A. O'Neill 
received the first U.S. patent for 
magnetic tape as we know it 
today, made by drying magnetic 
particles on the surface of a 
strip of paper. 




The tape recorder has come 
quite a way since then. Now, in 
1966, after many years of Grun¬ 
dig research, the tape recorder 
comes of age with Grundig's 
mighty TK340. The TK340 is a 
sophisticated three-speed, three- 
head, four-track) full stereo/ 
mono machine. Separate record¬ 
ing and playback amplifiers 
mean that the horizons of the 
TK340 owners are limitless. 
Many extra devices include 
facilities for multiple synchron¬ 
ization, sound-on-sound monitor¬ 
ing via tape and the recording of 
echoes—all switch controlled. 
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TK340/TS340: SPECIFICATIONS. TRACKS (international standards): 4. Tape speeds: 4.75 cm/sec. (lg ips), 9.5 cm/sec. (3? ips), 19 cm/sec. 
(7£ ips). Frequency response: 4.75 cm/sec., 40*10,000 cps; 9.5 cm/sec., 40-15,000 cps; 19 cm/sec., 40-18,000 cps. Max. playing time (duo 
tape): 16 hrs. (monaural, 4.75 cm/sec.). Tape spool: 18 cm (7") max. Output stages: 2 x 8 W (music power 2 x 12 W). 2 perm. dyn. speakers: 
6i" x A\". Tube complement: (6) 2 x EF 86—2 x ECC 81—EL 95—EM 84. Selenium rectifiers: (4) B 250 C 100—B 30 C 1200—2 x M 3. 
Transistors: (12) 4 x BFY 39 111—2 x BSY 76f—2 x AC 127/AC 152—4 x AD 150. Diodes: (3) 1 x DZ 62—2 x Z 1, 5. Voltage: AC, 50/60 
cycles. Convertible: 110, 130, 220, 240 V. Power consumption: appr. 80 W. Push buttons: start, stop, recording track recording track 2, 
synchr. rec. (SYN), rec. Test control (CON), playback track playback track 2, mike, radio, amplifier, temp, stop, cleaner for tape. Slide 

control: rewind—fast forward. Controls: rec. level (for both channels), mixer for sound-on-sound 4- echo, volume control (one for each 

channel or simultaneously for stereo), tone (base 4- treble). Switches: tape speeds, mains on-off, sound-on-sound record. Sockets—inputs: 
micro, 2x2 mV/1, 5 Mil; radio, 2x2 mV/22 kfl; phono, 2 x 100 mV/1 Mil; Teleadaptor, 244 U. Outputs: highly resistive, 2 x 600 
mV/15 kil; low resistance, 2 x 5 il. Features: tape counter, automatic end-of-tape stop, built-in tape joining channel, tape cleaner, echos 

w/a delay of 840, 420, 210 ms. Remote control solenoid (footswitch) can be added F 40. Dimensions: 21 x 16 x 8^" approx. Accessories: 

microphone GDSM 202, connecting lead 242, cassette with long-playing tape GD 18. 




The sleek Grundig cabinet hides 
a polished steel chassis and 
main parts. Two output stages 
and built-in loudspeakers give a 
total output of no less than 16 
watts! (R.M.S.). It's ideal for use 
as a public address system and 
for Hi-Fi amplification of any 
sound source. That's why the 
TK340 has an amplifier switch 
fitted as standard. The TK340's 
speakers allow superb stereo 
playback without the need of 
additional extras, but facilities 
are provided for the connection 
of stereo loudspeakers to extend 
the separation of the two sound 


The TS340 is a distinguished- 
looking stereo tape recorder with 
identical specifications to the 
TK340 housed in a beautifully 
finished case with the modern 
teak look, a fold-away handle 
and a thick, polished perspex 
lid. Overall dimensions are the' 
same. So is the amazing quality 
and versatility of the sound. The 
TS340 is, simply, the machine 
for those who demand the 
ultimate in a tape recorder. 
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For a sophisticated 
tape deck... 
sophisticated gear 


All the imposing specifications of the TK340 are 
available in Grundig's finest tape deck—the TM340. 
A tape deck so sophisticated and advanced, it could 
become the dominant part of your hi-fi studio. For 
added flexibility Grundig accessories such as mixers, 
microphones and speakers are available. 






The SV40 is a fully transistorised Hi-Fi amplifier 
with a distortion factor of less than 0.5%. With 
25 transistors and 7 diodes, it has a channel sep¬ 
aration of better than 40 db and a frequency 
response of 20-20,000 cps ± 1 db. Output is 20 
watts (R.M.S.) per channel. 




For a transcription unit, tne most likely compumr 
for the TM340 is the Goldring-Lenco GL.70. This 
precision engineered transcription unit is built to 
instrument standards of quality. Designed for mon¬ 
aural or stereo reproduction, it is fitted with the 
L.70 pick-up arm which has a detachable plug-in 
shell. Features a dynamically balanced 8 lb., die-cast 
turntable of zinc and copper alloy. Its lapped 

centre spindle runs in a sintered bronze 
busk with a special thrust pad to 
keep wow and flutter at less 
than 0.2%. Standard 

playing speeds are 
located by pre-set 
click-in positions but 
the unique vertical 

drive system allows 
continuous adjustment. 

The pick-up lowering de¬ 
vice incorporated in this 
unit is coupled to the manual 
on/off switch so that the pick¬ 
up can be manually raised or 
lowered onto the disc. The GL.70's 
specifications are detailed on the 

opposite page. 


The SV80 features 29 transistors and 9 diodes, 
better than 46 db channel separation, 20- 
20,000 cps ± 1 db frequency response. 
Distortion factor is less than 0.5%. 


The choice of amplifier for 
your studio system must be 
out of either the Grundig 
SV40 or the SV80. Both are 
the ultimate in solid-state 
components — giving incom¬ 
parable performance in keep¬ 
ing with today's standards. 


Grundig have a range of speakers 
to suit Hi-Fi studio requirements. A 
full range of Grundig speakers can be seen at 
the Grundig Sales & Service Showroom in your State. 




* 
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Good companions 
from Goldring 


The Goldring-Lenco P77 pick-up arm is described 
in "The Gramophone" by Percy Wilson as-. 
". . . without commercial superior at any part 
of the world, so far as my researches have gone, 
and, as readers know by now, they have been 
extensive." 

The Swiss engineers who developed the new P77 
have not only achieved a significant technical 
advance but have paid the genuine connoisseur 
the compliment of arguing that he does not need 
to see masses of intricate mechanism to con¬ 
vince him that an instrument is good. The P77 
is beautifully proportioned, can be balanced in 
all planes (can even be mounted vertically on the 
wall!), and can change heads as often as you 
like. An adjustable mounting plate in the head 
shell allows the achievement of a stylus 
position that will give minimum tracking 
error. The calibrated dial at the top of 
the pedestal is used to set stylus 
pressure, irrespective of stylus 
changes and without using a 
separate pressure gauge. 
The lever applies a gentle 
hydraulic brake so 
you can poise the 
Istylus precisely over 
the record. The stylus will 
descend as slowly for 8 grams 
as for \ gram. The P77 is truly 
a precision instrument. P77 SPECI¬ 
FICATIONS: Overall length of pick-up arm, 
330 mm. (13"). Diameter of pedestal, 34 mm. 
(1.34"). Overall height with screening can, 150 
mm. (5.9"). Maximum height adjustment, 30 mm. 
(1.18"). Tracking length (turntable spindle to 
pedestal spindle), 210 mm. (8.27"). Stylus over¬ 
hang, 17.1 mm. (0.67"). Maximum adjustment 
of stylus position, 10 mm. (0.39"). Offset angle, 
23° 12'. Tracking error, ± 0.8°. Length of cable, 
1.10 m. (43"). Capacity (plug-in shell to ampli¬ 
fier input), 160 pF. Moment of inertia (without 
cartridge), 148 grs.Vmm. Low frequency reson¬ 
ance with cartridge of compliance, 5 x 10 6 
cms./dyne 10 c/s. 


For its moderate price. Goldring's G.66 integrated 
hi-fi turntable would be hard to better. 

The G.66 incorporates features found only in 
high-quality transcription units: A Swiss-made pre¬ 
cision mains motor; an accurately balanced turn¬ 
table unit with a hardened steel ground and 
lapped centre spindle running in matched bear 
ings; a thin-wall diecast aluminium arm, combin¬ 
ing minimum weight with maximum strength, 
mounted on a precision ball race,- provision for 
full stylus pressure adjustment; a plug-in inter¬ 
changeable head shell. 

The on/off switch automatically engages or dis¬ 
engages the idler wheel and pick-up raising/ 
lowering device. 

An eddy-current brake allows variations from 
standard playing speeds of up to 10%. 


GL.70 transcription unit (as described on the opposite page) 
SPECIFICATIONS: AC mains 200-250v. 50 c.p.s. 4-pole con¬ 
stant velocity motor (15 watts). Continuously variable 
speed adjustment. Positive click-in positions for 16, 33£, 
45 and 78 r.p.m. 8-lb. non-magnetic balanced turntable. 
Centre spindle of ground and lapped steel in sintered 
bronze main bearing. Wow and flutter—maximum 0.2%. 
Rumble and hum—negligible. Less than 1% speed change 
for 13% mains voltage change. Positive drive and 
completely accurate speed control through the 
vertical drive system. Pick-up arm—L.70 with 
detachable head shell and adjustable playing 
weight. Built-in pick-up lowering device. 

Automatic disengagement of idler 
wheel. DIMENSIONS: 15g" wide x 
5i" high. Turntable diameter 12" 

The Goldring G99 transcription 
unit has been developed for those 
Hi-Fi enthusiasts who require a 
unit of high transcription quality 
but wish to fit a transcription arm of 
their own choice. It offers complete 
freedom in mounting arrangements. The 
G99, designed by a famous industrial de¬ 
signer, has many highly successful mechanical 
features, such as infinitely variable speed adjust¬ 
ment and automatic idler wheel disengagement. 
SPECIFICATIONS: AC mains 200-250v. 50 c.p.s. 4-pole con¬ 
stant velocity motor (15 watts). Continuously variable 
speed control. 8-lb. non-magnetic turntable. Neon-lit 
stroboscope. Centre spindle is of lapped, hardened steel 
in sintered bronze main bearing. Wow and flutter—less 
than 0.2° o . Rumble and hum—negligible. Turntable speed 
— less than 1 % variation for 13% mains voltage change. 
Fully positive drive and accurate control through precision 
conical shaft and vertical idler wheel. Automatic dis¬ 
engagement of idler wheel. DIMENSIONS: Front to back, 
14]". Side to side, 13]". Turntable diameter, 12". Clear¬ 
ance required above motor board dependent on the arm 
used. Clearance required below motor board, 3". 
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Grundig 

world-range 

radios 

TR5000 

The Grundig name has become a legend for quality 
in radio sound. And with radios like the extra¬ 
ordinary Grundig Sattelit, it's no wonder! You can 
be an eavesdropper on the world. Two Superphon 
dynamic loudspeakers give you world-wide recep¬ 
tion on thirteen wavebands—with an unbelievable 
depth and clarity of sound. Short wave, FM, band- 
spread, too! The Satellit TR5000 is designed to 
operate on batteries or AC mains, and receives 
VHF/FM, long, medium and short wavebands. The 
short wave coverage ranges from 10 to 187 m., 
split into four bands. 



TR3000 

The Ocean Boy TR3000 is not just a transistor radio, 
it is a perfect piece of precision engineering. The 
whole world's your oyster with the Grundig TR3000. 
Choose a wavelength by pressing one of the nine 
buttons and using the fine tuning control. See 
visually when you are at the point of best reception 
by the tuning indicator (which doubles as battery 
indicator). Adjust the bass and treble tone controls 
and you're hearing a radio that's built for listening 
to, not straining at. The Ocean Boy has two loud¬ 
speakers, 13 transistors, 8 diodes and 2 rectifiers. 
Provides matchless listening on VHF/FM, long, 
medium and 4 short wavebands (10 to 185 m.). 
Output is up to 2 watts (R.M.S.). 



Additionally, six bandspread short wave ranges are 
provided, shown on a separate scale with a rotating 
drum selector. The Satellit is fitted with 17 transis¬ 
tors and 11 diodes. It features a short wave fine 
tuning dial, automatic frequency control on FM, 
R.F. stage, a switchable ferrite aerial, a double 
extension telescopic aerial, a separate control for 
the bandspread short wave tuner, duplex drive on 
FM/AM, a tuning and battery indicator, and two 
multi-octave loudspeakers. The Satellit also has an 
illuminated tuning scale and separate bass and 
treble controls. Sockets are provided for head¬ 
phones, external aerial and earth, car aerial, record 
player, tape recorder and external battery power 
supply. 

The Satellit transistor 5000 has a handsome padded 
graphite case with chrome and satin silver trim. 
It measures 16" x 10" x 45". 



SALES & SERVICE 


N.S.W.: 443 Kent St., Sydney . 29 1275/6/7 

VIC.: 368 Little Bourke St., Melbourne .67 1197 

W.A.: 144o William St., Perth . 21 6500 

OLD.: King & King, 77 Queen St., Brisbane .... 2 3711 

(Goldring Lenco, 235 Edward St., Brisbane) 2 3247 
S.A.: 77 Wright St., Adelaide . .515117 



6oldring Engineering (A’asia) Pty. Ltd. 
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GRUNDIG ... the world's largest manufacturer of tape recorders . . . stereograms . . . and dictating machines. 
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BALANCED, UNIPIVOT PICKUP ARM 


Mr J. Vorrath, 103 Hotham St., East Melbourne, has devel¬ 
oped a novel pickup arm. He has taken out a provisional 
patent on the device, and we present his own description of it. 


unit will switch off the first time the 
refrigerator starts.) 

The capacitor Cl filters out ripple re¬ 
sulting from the AC filament supply, 
C2 determines the time constant of the 
differentiating circuit, and R1 controls . 
the threshold, or quick movement, re¬ 
quired to trigger the switch. This should 
be about 3/16in — just a little more 
than the intertrack separation. The diode 
D2 suppresses the relay switch-off 
transient which would otherwise damage 
the output transistor. 

The turntable is started by removing 
the pickup from its rest, thereby closing 
switch SI, which originally controlled 
the turntable directly, and stopped by re¬ 
turning the pickup to its rest. If this 
switch is not available an on-off toggle 
switch could be used instead. 

It is important to use a suitable com¬ 
bination of relay contacts. The con¬ 
tacts used for the 240V mains circuit 
(a2) should be suitably insulated to en¬ 
sure completely safe operation at this 
voltage. The low voltage contacts (al), 
on the other hand, should be capable of 
providing reliable low resistance opera¬ 
tion. 

The .047uF capacitor and 100 ohm 
resistor should be mounted directly 
across the relay contacts, and the relay 
should not be too close to the pickup 
wiring. 

Some care should be taken with the 
wiring to avoid tripping by interference. 
In particular the leads associated with 
Trl, Cl, and Tr2 should be reasonably 
short and should not be bundled up with 
leads carrying 240V. Provided the fila¬ 
ment winding is earthed at the amplifier 
it should not be earthed at the unit, 
otherwise circulating currents may cause 
hum pickup. In principle the unit would 
operate equally well with the centre tap 
of the filament winding earthed although 
servicing would be trickier. 

The general nature of the components 
can be determined from the circuit, but 
the following list gives additional details 
which may be helpful. It is NOT a 
complete parts list. 

Cl, C2, l.OuF 125VW Polyester. 

C3, C4, 500uF 25VW Electro. 

C5, 0.047uF 600VDCW Paper. 

C6, .luF 125VW Polyester. 

Trl “OCP44” (OC44 in glass envelope 
with paint removed). 

Tr2, Tr3, OC702. 

Tr4, OC75. 

Dl, Z10 (OAZ207). 

D2-D4, OA95, OA200. 

LI, 2.2V Lens end pencil torch bulb. 

Relay A/2 1000 ohm 3000 type relay 
with one normally open contact, and one 
high voltage normally open contact. 

The original unit was built several 
years ago using components on hand at 
the time and is now decidedly out of 
date. For those wishing to use modern 
components circuit 2, which has not been 
tried, should serve as a basis for ex¬ 
periment. The phototransistor could be 
almost any type in the old style glass 
envelope with the paint removed, the 
OC44, 45, 70, 71, 73, 75, or 140 alt 
being suitable. The OCP70 or 71 will 
also do, but these are much more ex¬ 
pensive and their performance is not 
significantly better. A photoresistor of 
the CdS type could probably also be 
used if the circuit were modified ac¬ 
cordingly. 

Editor’s Note: The author of this 
article did not provide a detailed expla- 

(Continued on Page 158) 


The two essential features of this 
novel pivot system are: 

1. A needle bearing which has: 

(a) its seat at the centre of gravity 
of the pick-up arm, and 

(b) its needle pointing vertically up¬ 
wards in a fixed position relative 
to the turntable. (“Vertical” in 
this case is used to mean “per¬ 
pendicular to the plane of the 
turntable.”) 


2. Two tension devices which are sym¬ 
metrically disposed on either side of a 
vertical plane passing through the stylus 
point and the needle bearing. 

The lower ends of these tension de¬ 
vices are attached to any fixed point 
vertically below the needle bearing. 

The upper ends of these tension de¬ 
vices are attached to two points on the 
pick-up arm which are: 

(a) Both in the same horizontal 
plane. (“Horizontal” in this case 
is used to mean “parallel to the 
plane of the turntable.”) 

(b) Each the same distance to either 
side of a vertical plane passing 
through the needle bearing and 
the stylus point, and 

(c) each the same distance closer to 
the stylus relative to a vertical 
plane passing through the needle 


bearing at right angles to a line 
joining the stylus point and the 
needle bearing. 

Below are listed the desirable fea¬ 
tures of a pick-up arm which uses this 
novel pivot system. 

1. Very low lateral resistance because 
there is very little friction in the single 
needle bearing and only very small tor¬ 
sional forces develop in the tension de¬ 
vices. The lateral forces produced by 


each tension device are equal and oppo¬ 
site and therefore self cancelling. 

2. Minimal vertical resistance because 
the only friction involved is that in the 
single needle bearing. 

3. There is transverse stability be¬ 
cause the tension devices prevent rota¬ 
tion of the arm around a line joining 
the stylus point and the needle bearing. 

4. The arm is dynamically balanced 
and acceleration of its suspensory 
system does not produce rotational ten¬ 
dencies in the arm. 

5f Performance of the arm is inde¬ 
pendent of gravity because the tension 
deVices produce the tracking force. 
Therefore the turntable can be operated 
in any plane. 

6. Ease of construction and minimal 
maintenance because there are only a 
few simple component parts. Q 



One version of the arm mounted on a commercial turntable plate. 
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These drawings demonstrate the general principle of the unipivot arm. 
Compare them with the photograph below . 
































A TOP PERFORMER 
* IN ANY ROLE 

. . . The low-cost dependability of carbon composition 
. . . The reliability and power rating of wire 
. . . The stability of precision carbon film 
. . . The low temperature coefficient of metal film 
— The premium performance of metal glaze 

Whichever your circuit demands—the choice is yours from IRC 

Just a few examples from Australia's most complete range of resistors 






A 


Miniature 






insulated 

Miniature 


Deposited 



carbon 

insulated 


carbon 

Variable 


composition 

wire wound 

Miniature 

High stability 

carbon and 

Evaporated 

V 4 to 2 watts 

Vi and 1 watt 

insulated 

Vs to 2 watts 

wire wound 

metal film 

Bulletin 

Bulletin 

R.F. chokes 

Bulletins DM 

Bulletins CTS 

Va and 1 w att 

BT62A 

BW62A 

Bulletin H 

and DC 

and 2W 

Bulletin CC 


For complete 
information write or 
mail coupon to 


POST 

TODAY 

■ 

■ 

INTERNATIONAL 


Please forward Bulletin Nos. . ... .or 

■i 

RESISTANCE CO. 
(A’SIA) PTY. LTD. 

Australia’s Premier Resistor 


tick □ for complete catalogue. 

NAME ____________ 

■ 

■ 

■ 




HI 

■ 

manufacturer and a 
member of the IRH Group 
THE CRESCENT, 
KINGSGROVE, N.S.W. 

TEL. 50-0111 


ADDRESS .. 


■ 

■ 


STATE.. 


■ 



IHC67, C,2 
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. . . the Thyristor or “SCR’ 


The thyristor or Silicon Controlled 
Rectifier (SCR) is a four-layer PNPN 
silicon device similar in many ways to 
the four-layer or “Shockley” diode. Its 
operation depends upon the same two 
general principles: regeneration due to 
the internal amplification produced by 
the PNPN configuration, and the char¬ 
acteristic dependence of current gain 
upon current level in silicon devices. 

However the difference between the 
two devices lies in the means employed 
to switch the device from the non-con¬ 
ducting or “off” .state to the heavily con¬ 
ducting “on” state. Whereas in the case 
of the PNPN diode the switchover is 



M M 

Fig. I 


Two diagrams used to explain 
thyristor operation. At right is 
a typical device. 


forward 

CURRENT 


SYMBOLS 


REVERSE 

VOLTAGE 



Jit) 


(AG) 
I—-o 


(AG) 
(K)G V ~ 




The characteristic curve of the thyristor , showing the dependence of 
breakdown voltage upon gate current. The lower symbol is preferred. 


initiated simply by raising the applied 
voltage until the leakage current is itself 
able to produce regeneration, in the case 
of the thyristor the current level is raised 
to regeneration point by injecting car¬ 
riers from an external circuit. 

As shown in figure 1 the end P-type 
layer is called the anode, as before, and 
the end N-type layer the cathode. In 
addition a connection is made to the P- 
type layer adjacent to the cathode, this 
connection forming the “gate” electrode. 
As with the PNPN diode the structure 
may be considered equivalent to two 
complementary transistors, with the gate 
electrode connecting to the base of the 
PNPN “transistor” — figure 1(b). 

When connected in series with a load 
and a suitably polarised source of cur¬ 
rent V, junctions 1 and 3 are forward 
biased and offer a low resistance. How¬ 
ever junction 2 is reverse biased and 
prevents the flow of appreciable current 
In this state the thyristor draws only 
leakage current and is virtually open- 
circuit or “off.” 

To initiate switch-over to the “on” 
state, a small forward bias is applied to 
the lower P-N junction (3) via the gate 


electrode. As this has the effect of in¬ 
jecting minority carriers (electrons) from 
the cathode layer to the gate layer, it 
raises the gain of the internal NPN 
“transistor” to the point where regen¬ 
eration occurs. 

In effect, the gate voltage and result¬ 
ing current control the “breakover” volt¬ 
age Vbo of the anode-cathode structure. 
The higher the gate current, the lower 
the voltage at which the anode-cathode 
circuit switches from “off” to “on.” This 
is illustrated by the curve shown in fig¬ 
ure 2. For zero gate current Vbo may 
lie between 50 and 1200 volts, depending 
upon the device; with sufficient gate cur¬ 
rent it may be reduced to as low as 
0.5V. 

Note that although the gate electrode 
is normally connected to the centre P- 
type layer, it is quite feasible to use in¬ 
stead the adjacent N-type layer. (In 
this case it is virtually the internal PNP 
“transistor” which initiates switch-on.) 
Some thyristors intended for special pur¬ 
poses are provided with connections 
to both central layers, giving an 
“anode gate” (AG) and a “cathode gate” 
(KG). 




' *'?■* ' 


Once the thyristor is “on,” it generally 
stays in this state until the supply volt¬ 
age is removed — or at least until the 
current flowing falls below the critical 
“holding current” (Ih). The thyristor 
thus behaves rather like the thyratron 
valve, in that once having initiated con¬ 
duction the gate electrode has little effect. 

However in contrast with the thyrat¬ 
ron valve, it is possible to arrange the 
PNPN geometry and impurity doping 
levels so that the gate electrode may be 



used to turn the device “off” as well as 
“on.” Devices designed with this in 
view are usually called Silicon Controlled 
Switches (SCS), Gate-Turnoff Switches 
(GTS), or Silicon Unilateral Switches 
(SUS). 

Thyristors and SCSs are used widely 
for efficient controlled power rectifica¬ 
tion, AC power control, power switch¬ 
ing and high-voltage-and-high-current 
logic. Large water-cooled thyristors can 
control currents of up to 800 amps and 
higher at 1200 volts. (J.R.) 13 


ALWAYS nay OH K.P.S. 

SPECIAL FOR OCTOBER 

R l. Transistorized Variable DC 
Power Supply SE100 0.20v 
variable £8/15/ plus 121% 
tax equals £9/16/10 
$19.68. 

2. Transistorized Signal In- 

S jector SE250. Frequency 
400-700 C/S and Har¬ 
monics £2/5/ plus 121% 
tax equals £2/10/8 $5.07. 
3. Grid Dip Meter TE-18 360KC to 
220 M/C £15/17/ plus 121% 
equals £17/16/8 $35.67. 

4. Audio Generator TE22 Freqnency 
Range Sine Wave 20-200,000 CPS 
in 4 bands £17/8/6 plus 121% 
tax equals £19/12/1 $39.21. 

5. Miniature Panel Mounting Tuning 
Indicators 400/va £1/0/6 plus 
121% tax. £1/3/1 $2.31. 

6. Slimline Teak Cabinets. Take 
8MX or 8WR plus Tweeter 
Speakers. £8/11/ plus 25% tax 
equals £10/13/9 $21.38. 

Suppliers of ail Radio and TV Components 

Mater and Multimeters 

H200 Multimeter £5/12/4 Net 

$11.25 

CT500 Multimeter £4/9/4 Net 

$12.93 

The Independent Wholesaler 

RADIO DESPATCH SERVICE, 

Radio and Electrical distributors, 
Cnr. George and Harris Streets, 

869 GEORGE STREET, SYDNEY. 

Phone 211-0814, 211-0191 
Open Saturday mornings 



ELECTRONICS Australia , October , 1966 


87 


























A PARALLEL IN SIGH 

AND SOUND 
so long as it’s M.S.P Hi-Flux Sound! 

Whilst the eye can be more discriminating than 
the ear, this is scarcely reason for accepting “out- 
of-focus” sound. 

It is part of normal procedure for MSP speakers 
to be laboratory-tested against known standards 
as well as against comparable designs from all 
over the world—to be critically examined by 
people skilled in sound and in pursuit of 
perfection. _ 

MANUFACTURERS SPECIAL PRODUCTS PTY. LTD. 

47 YORK ST., SYDNEY. 2 0233. 

MELBOURNE: Amalgamated Wireless (Australasia) Ltd., 167 Queen Street. Phone 67 9161. HOBART: Amalgamated 
Wireless (Australasia) Ltd., 123 Murray Street. Phone 3 3836. LAUNCESTON: Amalgamated Wireless (Australasia) Ltd., 80 
Cameron Street. Phone 2 1804. ADELAIDE: Newton McLaren Ltd., 82 Gilbert Street. Phone 510111. BRISBANE: Chandlers 
Ltd., Albert and Charlotte Streets. Phone 31 0341. PERTH: Amalgamated Wireless (Australasia) Ltd., 335 William Street. 
Phone 28 3425. 
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TELEVISION-CATV & Translators 

The first question, this month, is quite straightforward at 
first glance but leads into something which is the subject of 
a lot of argument, currently, in the U.S.A, It may ultimately 
become a lively issue in this country. 


What are the CATV systems I see 

mentioned in American radio journals? 

Are they the same as our local tele¬ 
vision translators? 

No, they’re quite different. But let’s fill 
in the background. 

In all countries with a television ser¬ 
vice, one is likely to find small, but 
significant pockets of population which 
should get a television service, but don’t. 
Generally, they are within normal reach 
of high-powered stations but are 
shadowed from the signal by local 
topography. 

To such a community, it is highly 
frustrating to know that usable television 
signals are right above their heads, but 
out of reach of any practical backyard 
aerial. 

Suggestions which spring to mind, to 
overcome this problem, include aerials on 
top of a handy ridge, with cables to lead 
the signal down the hillside, or feeding 
secondary aerials to radiate the signals 
downward. Both ideas have very limited 
usefulness, however. 

Another scheme is to put an aerial 
on top of the ridge to pick up 
the distant signals, then amplify them and 
re-radiate them through other aerials 
into the area to be served. A couple of 
nasty problems arise here: One is to 
receive, amplify and radiate on the same 
frequency without having the whole sys¬ 
tem run into regeneration and instability; 
the other is to avoid phase interference 
in adjacent areas capable of receiving 
both the direct and the re-radiated signal. 

Because of these problems, local re¬ 
broadcasting of television signals nor¬ 
mally makes use of the translation prin¬ 
ciple: The incoming signal is received 
by a suitably placed aerial system, then 
amplified and frequency-shifted by a 
heterodyne process, to another recognised 
television channel, which is not occupied 
by any other station in the area. This 
new signal is then radiated into the 
shadowed area, usually at very low 
power. The frequency shift obviates the 
problems of instability and interference 
that direct amplification involves. 

A good deal of care is necessary in 
siting and operating translator stations, 
because their signals can easily stray fur¬ 
ther than intended and add to the already 
serious problems of fitting too many tele¬ 
vision transmitters into too few chan¬ 



nels. That is why the authorities in Aus¬ 
tralia and New Zealand have strenuous¬ 
ly opposed free-lance installation of 
translators by local groups. They insist 
that each translator has to be considered 
on its merits in relation to the overall 
planning of the television service. 

CATV is a parallel approach to the 
problem, now being widely adopted in 
the U.S.A., where the TV channels are 
virtually choc-a-bloc — and then some. 
It stands for Community Antenna Tele¬ 
vision. From an initial venture in Penn¬ 
sylvania, in about 1950, something like 
1,700 CATV systems have since been set 
up in the country, with a growth rate 
estimated at about 40 per month. 

Basically, a CATV system begins with 
a tower and a receiving aerial system set 
up on a ridge, where good signals are to 
be had. The signals are amplified but. 


instead of being re-radiated, are fed into 
a coaxial cable system running through¬ 
out the shadowed area. “Subscribers” pay 
so much for a connection to the cable, 
and for access to the signals which it 
carries. 

The idea sounds simple enough, but it 
has its special quota of problems, tech¬ 
nical and otherwise. 

Signals tend to be attenuated quite 
severely along the cable, making it 
necessary to install repeater amplifiers 
every here and there. The amplifiers have 
to exhibit wide-band, low-distortion 


characteristics, to handle successfully all 
signals fed down the cable, without pro¬ 
ducing intermodulation effects. These in¬ 
clude “window blind” and “windscreen 
wiper” effects, due to blanking and 
synchronising pulses from one channel 
being superimposed on another. 

The gain of the repeater amplifier has 
to be tapered, in terms of frequency, to 
complement the characteristic of the 
cable, which generally exhibits an atten¬ 
uation increasing with frequency. 

The level of all signals in the system 
has to be carefully (perhaps automati¬ 
cally) controlled, so that operation of 
the system is not upset by variation of 
the incoming signal levels due, notably, 
to changing propagation conditions. 

Considerable care has also to be exer¬ 
cised in the cable system to maintain 
proper impedance levels and inhibit 
standing wave effects, which may pro¬ 
duce television “ghosts.” Special con¬ 
sideration has to be given to the way in 
which subscriber cables couple into the 
main reticulation cable, and to the trans¬ 
formers which are usually necessary at 
each receiver to couple their “balanced” 
input circuit to the “unbalanced” coaxial 
feed system. 

An obvious not-so-technical problem 
which any CATV system faces is the 
attitude of the relevant authorities to 
yet another cable system traversing pub¬ 
lic streets and footpaths. It is interesting 
to note that the official position in U.S.A. 
is quite different from that which obtains 
in Australia, where the P.M.G. Depart¬ 
ment has long had a virtual monopoly 
of wire communication systems. 

Further non-technical problems in the 
U.S.A. arose from the fact that CATV 
soon began toi expand beyond the origi¬ 
nal concept of bringing television to 
communities which previously had no 
television service at all. 

It began to appear in communities 
which already had a local television ser¬ 
vice but which were willing to subscribe 
to a CATV system able to bring them 
a wider choice of programs, because 
of the prominently placed aerial sys¬ 
tems. 

This produced opposition from local 
TV broadcasters, who naturally resented 
the “outside” competition, from theatre 
interests and from TV dealers and ser¬ 
vicemen who saw money go to the 
CATV concern, which would otherwise 
have been spent on aerial installations. 

Not surprisingly, the situation pro¬ 
vided grounds for endless argument 
about TV set troubles, with servicemen 
blaming CATV and vice-versa for all 
the non-obvious faults. 

CATV has also found a place in 
heavily built-up areas, where apartments, 
home units, factories, etc., complicate 
the problem of using regular aerials and 
receiving ghost-free signals. 

A still further expansion has been to 
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T.O.S.C.A 


ELECTRONIC SALES 

180 LYONS ROAD, DRUMMOYNE 
81-3443 81-1810 


OPEN ALL DAY SATURDAY UNTIL 6 P.M. 

MULLARD MINI SPEAKER BOXES 

. . . the latest version 50c to 18kc Magnavox approved 
in Maple, Walnut and Teak 


Without Speakers. 

Mapl. Wal.$12.00 

Teak...$13.00 

With Speakers 6WR & 3TC, 
$27.00 each. 

Add SI. 00 post. 




Millll 

. 



500 HW TRANSISTOR AMPLIFIER 

A terrific performer at a low price. 



2xOc7l & 2xOc74 trans. driver transf. circuit included. 
Easy to service. 

Completed and tested, $7.50 only. Speaker (33 ohms), 
$2.00, volume pot.w/s 30c extra. Add 40c post, please. 


STEREO AMPLIFIER PRINTED BOARD COMPLETE 

2x6GW8 using power supply of 250v DC and 6.3v AC 


Tested. 



Ready to use. 


Does not include valves, output transf. volume control. 
ONLY $2.40, post. paid. 

Suitable for conversion to stereo or grams or portogram. 
Tone and volume pots for the same, $1.30. 

Speaker transf., K type, 7 K.ohms to 15 ohms, $1.25. 


TV POWER TRANSFORMER, ex-Titan 

200ma 280vx2 6.3V. In good condition. 
Guaranteed. 

ONLY $6.00. Add $1.00 post. 


10W VOLTAGE TRANSFORMER 

Pr. 240v to 10-12-14vac. Complete in 
metal box. Ideal Battery Charger. 
ONLY $6.00. post. paid. 


Television Tuners, New or Tested 



STC 6A... 

. $15.00 



STC SU10 (as in auto.) . . 

. .,$15.00 

500 Ohms 

A .. 

Philips 3006 13ch. 

. $15.00 

Ik 

Preset 

Philips 3011 13ch. 

. $16.00 

5k „ 

A .. 

AWA 40129 . 

. $15.00 

5k ,, 

C .. 

Admiral C 94/03 . 

. $15.00 

5k w/s 

C .. 

Philips 3009 . 

$15.00 

10k 

A .. 

Pye 13 ch. 

$15.00 

10k Preset . . . . 

Add 50c post. 


10k with 

switch 


LOW VOLTAGE TRANSFORMER 

Pr. 240v to 10-12-21 vac, with range 
switch and pilot. 

ONLY $6.00, post. paid. 


POTENTIOMETER SPECIAL 

. 25c 


20c 

25c 

30c 

25c 


20k 

50k 

100k 

250k 

300k 


25c 

25c 

25c 

25c 

20c 


500k Ducon w/s. 80c 

1 meg C. . . . . . . 25c 

200k & lmeg w/s STC .. . . $1.60 


LATEST 4 SPEED CHANGER 

Automatic Pick-up head for Stereo. 
Only $20.00. Add $1.00 post., pack. 


TRANSFORMER 

240v to 117v 20W. 

Add 20c. Only .... $1.00 


PHILIPS SERVICE AIDS To Trade 

Signal Injector, $9.13 plus s/t/121. Signal 
Tracer AF RF, $16.71 plus s/t/12L V.D.R. 
Kit 10, all in it, $2.00 plus 25%. 


TV BOOSTER, Turret Type 

Channel 2, 7, 9, only 240v Supply 
$10.00. Add 50c. 

Extra Biscuit, $1.50 each. 


Speaker Transformer 

16k to 3.7 ohms. 

Add 10c. . 30c 


SPEAKER TRANSFORMER 

5.000 to 15 Ohms. $1.25 

7.000 to 15 Ohms . $1.25 

These are the K Type. 

Add 20c. 10 p.c. off for 10 or over. 

Two-pin Speaker Plug, polarity provision. 
Few left. 5c. 


Philips EHT Transformer NT 3101 

New.$5.25 plus 25% 

Recon.$3.00, no tax. 

VALVE SPECIAL 

6BV7. $1.00 

6CB6. $1.00 

6AQ5. $1.00 

5AS4. $1.20 

240V. Gram motor 

3 Speeds. 

U.S.A. $1.90. Add 25c post. 

Remote control motor 

11 t.p.m., 24vac. $1.00. 
Add 30c post. 

MINIMUM ORDER OF $1.00 ACCEPTED. 
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feed into the cable programs from FM 
stations, along with locally generated 
carriers carrying background music, 
time and weather services, educational 
material and local government activities. 

Some CATV services are even begin¬ 
ning to “swap” programs over micro- 
wave links, with French-speaking and 
Spanish-speaking programs leap-frogging 
the borders from adjacent Canada and 
Mexico. 

In fact, it has transpired that CATV 
subscribers in some fortuitously placed 
communities in the U.S.A. have a wider 
choice of TV and FM programs, plus 
community services, than people living 
in the major cities. 

Statistically CATV is still fairly small 
by comparison with regular television 
programming, the 1700 systems which 
currently serve 1.7 million homes repre¬ 
senting only 3 per cent of the total audi¬ 
ence. However, the potential impact of 
CATV on the financial structure of U.S. 
television stations is such that the F.C.C. 
has stepped in to limit its expansion in 
metropolitan areas, while it has also 
run into problems to do with program 
copyright. 

From being just a way of getting 
television to an “under-privileged” com¬ 
munity, CATV has, in fact, grown ut> 
into a major issue in the U.S. communi¬ 
cations scene. 

★ ★ ★ 

I have seen reference in an Ameri¬ 
can magazine to testing loudspeakers 
by listening to another loudspeaker. 
TTiis seems a crazy idea to me—or 
have I missed something? 
Superficially it does sound like a crazy 
idea but it isn’t. We can only assume, 
therefore, that you have missed the vital 
point. 

Assessing the performance of loud¬ 
speakers is a thorny problem because 
it is very difficult to verify all their per¬ 
formance criteria by pure instrumenta¬ 
tion. In large degree one is forced back 
to subjective judgment of the perform¬ 
ance and one therefore runs into all the 
doubts and arguments that subjective 
judgment is likely to involve. 

In listening tests observers are likely 
to assess a loudspeaker in terms of their 
intuitive likes and dislikes. Some people 
prefer sound with plenty of bass some 
.with plenty of treble, some with plenty 
of middle response, and so on. They 
are likely to express judgment coloured 
by such preference. 

Bound up with this is a possible dom¬ 
inating interest in certain types of music 
or program. 

Listeners who happen to have a special 
interest in trumpet or solo voice tend to 
pay particular attention to program 
material containing this kind of sound. 
It may well be projected better by a 
loudspeaker having a fairly prominent 
middle register euphemistically described 
as a good “presence” characteristic. 

But listeners who are more interested 
in percussion or strings will have their 
ears cocked for the high frequencies, 
not “muddied up” by excessive middles! 

And, of course, pipe organ enthusiasts 
love their bass—and so on. 

Some of this personal preference can 
be inhibited by resort to comparative 
techniques, using a carefully chosen and 
varied program material, with suitable 
interspersed comment. 

The simplest such technique is that 
of comparing the loudspeaker under test 
with one of known and established 
quality. By simply switching from one 
to the other (making simultaneous com¬ 


pensation for any difference in level) a 
ready comparison can be obtained. 

The obvious problem is to find — 
and retain for the purpose — a loud¬ 
speaker which all concerned are pre¬ 
pared to accept as a worthy reference 
standard. As soon as someone begins 
to introduce “ifs” and “buts,” the whole 
validity of the operation comes into 
question. 

What’s more, if the loudspeaker under 
observation approaches the quality of 
the reference speaker, the observers be¬ 
gin to have doubts. They are likely to 
be unanimous that the loudspeakers are 
different but quite uncertain as to which 
is actually the better! 

A more reliable basis for assessment 
is the idea of having an announcer and 
instrumental group available in a suit¬ 
able studio, recording their performance 
on a high quality system and playing it 
back into the same studio, through the 
particular loudspeaker (or loudspeakers) 
concerned. 

When observers are able to make rapid 
comparison between the original and 
reproduced sound, they are in a much 
more favourable position to pick out any 
lack or colouration introduced by the 
loudspeaker. (Perhaps one should re¬ 
mark that the operation assumes the use 
of microphone, amplifier and recorder, 
which have characteristics well in ad¬ 
vance of the loudspeaker under test— 
this would normally be the case in a 
professional studio situation.) 

But this elaborate test set-up has its 
own serious problems. There is the 
obvious one of having a musical group 
available, equal to the task. There is 
the further one of getting some kind of 
symmetry into the listening situation, so 
that the loudspeaker is not at too much 
of a disadvantage in relation to a phy¬ 
sically dispersed and visually “interest¬ 
ing” orchestra. These and other pro¬ 
blems are such that this kind of assess¬ 
ment can rarely be attempted. 

The idea that apparently triggered off 
this question is a much more practical 
one. It involves obtaining a suitable 
collection of program material on half¬ 
track tape, with facilities to play it 
through a good amplifier and a reference 
loudspeaker system that must have a 
wide frequency response, though it 
need not be especially smooth. 

This loudspeaker must initially be 
placed in a situation which is as dead 
as possible acoustically. A large 
anechoic chamber is just about ideal; a 
quiet open-air situation is a reasonable 
substitute. The material on the tape is 
played through the reference loudspeaker, 
picked up by a high quality microphone 
and recorded on the other half track of 
the tape. 


The tape now contains two lots of 
material: The original high quality pro¬ 
gram and, alongside it, a version of the 
program, as reproduced through the 
reference loudspeaker and “heard” by 
the microphone. Assuming that the 
microphone, its “listening” environment 
and the recording system have had 
minimal effect on the sound, the con¬ 
tents of the second track will be sub¬ 
stantially governed by the colouration of 
the reference loudspeaker. 

The reference loudspeaker is now 
taken and set up in a suitable listening 
room and arranged to operate, through 
an amplifier, from the original program 
material on the tape. 

The loudspeaker to be assessed Is 
stood alongside the reference loudspeaker 
and arranged to be fed, through a similar 
amplifier, from the second track on the 
tape. 

A switch is provided to change im¬ 
mediately from one system to the other, 
the levels are carefully balanced, and 
the set-up is ready for the observers. 

A little thought will show that, if the 
loudspeaker to be assessed were perfect, 
it would not add any colouration to the 
sound being reproduced through it. 

Therefore, the sound heard from both 
loudspeakers would be virtually identi¬ 
cal: (1) the reference loudspeaker pro¬ 
jecting its natural version of the original 
material into the listening room, and (2) 
the loudspeaker under test reproducing 
an unaltered replay into the same listen¬ 
ing room of the reference loudspeaker’s 
earlier performance. 

The exercise is purely one of judging 
how closely the sound from the loud¬ 
speaker under test matches that from the 
reference loudspeaker. If it matches 
closely, then the loudspeaker under test 
has a low order of colouration. If it 
modifies the balance or sound percept¬ 
ibly, then it is adding colouration of its 
own and would add this to any other 
sound being reproduced. 

With this procedure, it is quite im¬ 
material whether the observers like the 
type of program or the general weight¬ 
ing of bass, middle and treble. All they 
are asked to judge is how closely the 
sound from the loudspeaker under test 
resembles the reference sound. 

And, of course, the beauty of it is that 
this test can be carried out at any time 
of the day or night and, given a good 
two-channel (or stereo) tape playback 
system, it can be set up in any listening 
environment to run tests on any number 
of loudspeakers. 

The original exercise in the anechoic 
chamber or open air only has to be done 
once, provided the reference loudspeaker 
is carefully preserved and protected from 
treatment which might alter its character¬ 
istics. o 



I.F. 

TRANSFORMERS 

Our* range of quality Intermediate 
Frequency Transformers covers all frequen¬ 
cies from 50 KC's to 10.7 MC’s . . . 
Write or ’phone for further details. 


Aegis Manufacturing Co. P./L. 
347 Darebin Rd., Thornbury, 
Victoria. ’Phone 49-1017. 
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model PE58 
UNIDYNE A 


model PE565 
UNISPHERE I 


model PE585 
UNISPHERE A 


model PE53 
SPHER-O-DYNE 


model PE57 
VERSADYNE 


model PE545 
UNIDYNE III 


model PE55 
UNIDYNE II 


microphones 

for 

PROFESSIONAL 

ENTERTAINERS 


Shure PE Series dynamic microphones are specially designed 
for ease in operation and handling. Features are: Reproduc¬ 
tion of voice and music with remarkable clarity and natural¬ 
ness; pre-wired phone plugs for instant insertion into high 
impedance musical instrument amplifiers; sturdy carrying 
cases for protected travel and storage. 

UNIDYNE® III- model PE545 $96.15 

USED BY MANY WORLD-FAMOUS ROCK V ROLL 
GROUPS AND SINGERS 

A favorite at famous Las Vegas night clubs and at other leading en¬ 
tertainment centers throughout the world. Unidirectional character¬ 
istics effectively control feedback and 'boominess'... lightweight and 
small size make it easy to hold in the hand and move about freely. 
Switch version of above—Model PE54. 

UNIDYNE® A- model PE58 *«9.45 

NEW LOW-COST UNIDIRECTIONAL MICROPHONE 
Newest addition to the famed Unidyne Family. Gives all the striking 
advantages of other Unidynes ... at an economy price. Quickly and 
easily removed from stand adapter for hand held use. Internal shock 
mounting reduces unwanted vibration and handling noise. 

UNIDYNE® II— model PE55 * 96 - 15 

THE WORLD'S MOST FAMOUS PERFORMER'S MICROPHONE 
Preferred for its natural, intimate sound. Proved through many years 
of use for ruggedness and reliability indoors and outdoors. Its fine 
unidirectional characteristics solve feedback problems. Sturdy con¬ 
struction—virtually immune to mechanical shock. 

UNISPHERE™ I -model PE565 $*04.65 

NEWEST BALL-TYPE PERFORMER’S MICROPHONE 
New style, feedback eliminating dynamic unidirectional microphone 
with rugged wire mesh spherical screen. Internal filters provide 
protection from explosive breath sounds (pop), blast and wind. Can 
be used outdoors without external wind screen. 

UNISPHERE™ A —model PE585 $72 * 60 

ECONOMY BALL-TYPE PERFORMER'S MICROPHONE 
A budget-priced Unisphere microphone with true cardioid pickup 
pattern for stand mounted or hand-held use. Smartly styled case 
with popular spherical wire mesh screen with built-in filters for “pop- 
proof" performance. 

SPHER-O-DYNE™ -model PE53 

POPULAR STYLING ... AT A LOW PRICE $58.68 
A fine omnidirectional microphone developed specially for enter¬ 
tainers. Similar to “ball" type used on TV by rock ’n' roll groups. 
Unique “pop-proof" design minimizes explosive breath sounds when 
used close-to-mouth. Ideal for hand-held use. 

VERSADYNE™ —model PE57 $40 0 ° 

OUR MOST ECONOMICAL ENTERTAINER’S MICROPHONE 
An unquestioned “best-buy" whose low price belies its performance. 
Omnidirectional—great for group pick-up . . . voice or music. Light¬ 
weight, rugged . . . can be hand-held, used on floor stand, or as a 
lavalier microphone. 

AUDIO ENGINEERS PTY. LTD. 

342 KENT SHEET, SYDNEY. 29 6731 
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FUN WITH A TAPE RECORDER 


A new dimension hos been added to person-to-person corres¬ 
pondence in recent years. The written word is being supple¬ 
mented by the voice, by means of a microphone, a magnetic 
tape recorder, and 3-inch reels of magnetic tape. Mailed 
cheaply from one person to another, the tapes are bringing 
people together — individuals, families, clubs, and school 

classes. 

By Edward Roesken 


To the writer’s knowledge, at least 
25 recording clubs are currently 
operating, seeking to promote correspon¬ 
dence between people who have tape 
recorders. 

Thirteen of the clubs are based in the 
United States. The others are in Aus¬ 
tralia, England, Canada, Scotland, New 
Zealand, Denmark, Norway, France, 
West Germany and South Africa. They 
issue directories of members and their 
addresses, giving the interests of each 
member. By joining a club at a small 
fee, a person can find congenial “tape 
friends’* in forty or fifty or more coun¬ 
tries. 

One ardent “tapespondent” numbers 
among his friends in different countries 
a dentist in Australia, a High School 
teacher in New Zealand, who recently 
visited him, a newspaperman in Canady 
a lumberman in Tennessee, a physician 
in Indiana whom he recently visited, a 
retired banker in New York, an archi¬ 
tect in Dorset, England, a restaurateur 
in Devon, a mapmaker in Hampshire, a 
cameraman in Gloucestershire, a college 
teacher and a fire chief in Derby and a 
linotype operator on the Isle of Wight. 

A few of the clubs bring together 
those with special enthusiasms or inter¬ 
ests. These include the Organ Music 
Enthusiasts and the Catholic Tape Re¬ 
corders of America, International. 

Most clubs are of an international 
character, with names such as Tape¬ 
worms International Recording Club, 
International Voices of Youth, World 
Tape Pals, World Wide Tape Talk, In¬ 
ternational Tape Fellowship and Univer¬ 
sal Tape Network. 

Some of the clubs have appointed re¬ 
presentatives who instruct a new mem¬ 
ber, via tape, in how to make an inter¬ 
esting tape. All agree, however, that 
there is no need for elaborate prepara¬ 
tion in the making of a tape; one talks 
just as one would over the telephone. 

In the United States, many clubs are 
proud to make their contribution in this 
way to the “People-to-People” Program 
inaugurated by President Eisenhower 
and now directed by him. They realise 
this Program is promoting world under¬ 
standing at the level of the “common 
man.” 

Cost of Taping: The equipment re¬ 
quired for tape corresponding is not 


expensive, when considered in the light 
of the pleasure it can give. 

For instance, a portable, battery- 
operated transistor tape recorder can be 
had for about $A60. Costs of other 
recorders, operated by mains power 
gradually rise to over $A800, but the 
average home recorder is purchased 
from $A100 to $A400. A 3-inch reel of 
magnetic tape can be obtained for about 
$A2. Postage on a reel of this kind, 
sent to a person in the United States 
by airmail from Australia is A30c; a 
7-inch reel sent by surface mail is 
$A1.00. 

The message on tape is automatically 
erased when a reply is being made. A 
single reel of tape can be used repeated¬ 
ly and usually shuttles back and forth 
between the correspondents indefinitely. 
Or, if one desires to keep a particular 
tape letter, a new reel and tape are 
merely substituted when replying. 



P.M.G . employee, Brian Bow - 
man, with his bride, the former 
Miss Daphne Walter, from Sus¬ 
sex, England. “Meeting” first as 
pen friends, Brian and Daphne 
Walter later bought tape re¬ 
corders and began to exchange 
tapes, which led to love, engage¬ 
ment and marriage in Sydney on 
August 18 — 8 hours after 
Daphne arrived on the liner 
Northern Star. 


When completed at the usual record¬ 
ing speed of 31 inches per second and 
ready for mailing, the 3-inch reel con¬ 
tains from 150 to 300 feet of tape, de¬ 
pending upon the type or thickness of 
the tape chosen. It runs from fifteen to 
thirty minutes. Both edges of the tape 
are used on nearly all recorders. For 
greater fidelity in recording music, some 
enthusiasts prefer a faster speed of 1\ 
inches per second, found on many re¬ 
corders, but the majority of tape cor¬ 
respondents employ the slower speed 
of 3i ips. 

Upon receiving a tape, notes are made 
of what has been said. This is done for 
use in replying and for future reference. 
Tape senders often keep these notes in 
notebooks—one for each correspondent. 
While awaiting a reply, jottings are put 
down of subjects to be touched upon 
on the next tape. These may include 
an acknowledgment of a letter received 
between tapes, mention of a tape from 
a mutual correspondent with the latest I 
news from him, or anything of interest 
which one does not wish to overlook 
when talking on the next tape. 

Subjects of correspondence are un¬ 
limited. These often relate to current 
activities, hobbies, work, the interna¬ 
tional situation, politics, stories or music 
—any subject which may be of mutual 
interest. 

While the 3-inch size reel is perhaps 
the most popular, there are also 4-inch, 
5-inch and 7-inch tape reels. Tape is 
usually purchased on 7-inch reels and 
spun off on the smaller sizes. This often 
saves in the cost of tape. Discarded 
3-inch 8mm movie reels are in common 
use in tape correspondence. 

Slides, pictures: Many tape recorder 
owners prepare a commentary on tape 
to accompany the showing of their 
35mm colour slides. Photographic en¬ 
thusiasts often send these slide sets to 
their tape correspondents who have 
35 mm projectors. Frequently, a back¬ 
ground of unobtrusive soft music is 
added as a background to the voice. 

Slide sets which are circulated in this 
way are often comprised initially of pic¬ 
tures of the sender and his family, com¬ 
bined with scenes in and outside of his 
home, especially of the room- in which 
the tapes are made and of the recorder 
and other equipment. Later shows may 
present scenes taken on holiday trips 
and places of interest in the sender’s 
town or State. 

In exchange, he receives similar 
shows depicting the area in which the 
recipient lives. When this is a foreign 
country, much is learned of that coun¬ 
try, its people, scenery and customs. 

A group of 20 or 30 postcards, in 
colour, of local points of interest, num¬ 
bered serially and sent with an accom- 
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QUALITY HIGH-FIDELITY EQUIPMENT 


FROM: AUSTRALIA DENMARK HOLLAND & AMERICA 


BEOCORD 2000 

The new B & O BEOCORD 2000 Tape Re¬ 
corder is the ideal recorder for the dis¬ 
criminating tape amateur. 

For the first time in the world you can 
have an amateur tape recorder with a built 
in mixing panel for simultaneous mixing 
of three input signals. 

Here for the first time, is an all-transistor 
Hi-Fi tape recorder with professional 
specifications, including: 

Synchronous motor of the Pabst type. 
Separate recording and playback heads. 
Recording quality may be checked at 
any time, either before recording (at 
the recording amplifier output) or 
after (at the tape monitoring ampli¬ 
fier output). 

Equipped with two V.U. meters. 

Three dual-input channels with slide- 
potentiometer adjustment. 

Professional standards for speed, wow, 
and flutter. 

Output Power: 2x8 watts. 

Sensitivity: 

Microphone input: 150 uV. 

Gramophone input: 2 mV/1000 c/s. 
Radio input: 5 mV. 

Line input: 45 mV. 

Line Output Voltage: 800 mV. 

Speaker Impedance: 3.5-10 ohms. 


BEOMASTER 900 K 


B & O’s first all-transistor mains-operated 
stereo radio. 

Specially designed 2-channel transformer¬ 
less audio amplifier for reproduction of 
stereo gramophone records (power output: 
2x6 watts). 

No warm-up time — the BEOMASTER 
900 plays the very moment it is switched 
on. 

Special tape recorder point at signal level 
specified by international standards permits 
playing taped radio programmes over the 
receiver's audio amplifier and speaker 
system. 

The BEOMASTER is an unusually smart¬ 
ly styled radio — long, low, and with 
elegant control knobs of steel. 

Available in teak or rosewood. 


TURNTABLES 

SRT 643 and SRT 643F. Labcraft 605 
and 605L. Jobo and Beogram 1000. 


BOOKSHELF SPEAKERS 

Teak or Palisanda, various sizes. Example: 
Type B. 

Number and type of speakers: 2 in a 
special system with carefully suspended 
membrane, l treble and 1 bass. 

It is a rockwool lined enclosure, without 
peak resonance and with special pressuri- 
sation. Impedance: 3.5 — 5 ohms. 


THE CLEARWAY SYSTEM 


The Clearway system is an extremely effi¬ 
cient solid state amplifier of 12 watts per 
channel, mounted in the base of the well- 
known Labcraft turntable. 

It incorporates the B&O STL or All Bal¬ 
ance pickup arm and has input for tape 
recorder or radio. 

Speakers such as Clearway or B&O with 
a frequency range from less than 40 
cycles to over 16,000 cycles and having 
low distortion will be suitable. 


DYNACO AMPLIFIERS 


Stereo Pre-Amp PAS 3 
Assembled Kit Form 
Mono Pre Amp PAM 1. Stereo Pre 
Amp PAS 2. Stereo Pre Amp PAS 3. 
Stereo Control Amp SC A 35. Mono 
Power Amp Mark III. Mono Power 
Amp Mark IV. Stereo 70 Power Amp. 
Stereo 35 Power Amp. 

And now a kit to convert your PAS-2 or 
PAS-3 to PAS-3X. 


B fir O HI-FI 
STEREO AMPLIFIER 

Type 610 


Truly outstanding performance is yours 
with the obsolescence-proof Hi-Fi stereo 
amplifier. 

It has two channels for both stereo and 
conventional sound reproduction from 
gramophone, radio, tape recorder and 
microphone. 

It can be connected to all current types 
of pickups. 

It has a special dial which displays the 
frequency response characteristic in use 
for any given setting of the tone control. 
Output Power: 2 x 15 watts. 


COMPONENTS 

B&O TYPE SP 6 —IS 6 STEREO 
PICK-UP 


Specifications: 

Frequency response 20—2000 c/s 
±2.5 dB. 

Output. 7 millivolts per 

channel at 5 cm/ 
sec. 

Channel separation. Approx. 28 dB 
at 500 c/s. 

Stylus pressure. Min. 1 gr., max. 3 

gr. 

Compliance. 12—15x10 — 0 cm/ 

dyn. 

Moving mass. Approx. 1.5 mg. 

Recommended load. 47000 ohms. 

Mounting. Standard iin mount¬ 

ing centres. 

Spacing between 

stylus and mounting 

centres. 7.5 mm. 

Weight. Approx. 10 gr. 

Stylus, spherical. 17 microns. 

B&O TYPE SP 8 —15° 

The B&O Type SP 8 —15° Stereo 
Pick-up is of exactly the same mechanical 
construction as SP 6. The only difference 
is the elliptical stylus. 


PICK-UP ARMS 

B&O STL 15° to take SP7 and SP9 
cartridges 

B&O STL STP. and ST A. All Balance 
2400 and 2700. 


Danisli Hi-Fi 


MADE - IN - DENMARK HI-FI 
STEREO, TARE RECORDERS 
RADIOS, SPEAKERS, MICRO¬ 
PHONES AND ACCESSORIES. 






FILL. IN COUPON FOR DETAILS 

Mr./Mrs./Miss ... ..... 

BLOCK LETTERS PLEASE 

Full Address.. . 
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panying tape, is also a popular and in¬ 
expensive extension of the slide show. 

Round Robin Tapes: A “round robin” 
tape is a very popular activity with 
owners of tape recorders. This consists 
of a blank tape which is sent to the first 
on a list of persons in several coun¬ 
tries. These are names of people with 
whom the sender corresponds and of 
others of whom he has heard as being 
interested in participating, who would 
see that the tape continued on its 
course. 

The sender may introduce himself at 
the beginning of the tape and ask each 
one to devote a given number of 
minutes to making observations on a 
designated subject. Or, he may suggest 
that there be chosen by each “any 
subject on earth or in outer space.” 

The first to receive the tape offers his 
thoughts; each succeeding recipient 
hears what those before him have said 
and can comment in the light of these 
prior remarks or choose his own sub¬ 
ject. A very interesting and informative 
tape usually results for the sender and 
his tape library, giving him a cross-sec¬ 
tion of thought in widely separated 
places. 

Tapes For The Blind: A number of 
tape recording clubs have a section of 
members who record on tape music, fic¬ 
tion and non-fiction and other printed 
material for members who are blind or 
otherwise seriously handicapped. One 
club has a “Memorial Fund Tape 
Library for the Blind.” This includes 
numerous fiction and non-fiction tapes 
and many tape copies of magazines 
where the publishers have given per¬ 
mission to reproduce their publications 
in this way for the blind. This club has 
a taped course in “Fundamentals of 
Electronics” which has been studied by 
many blind persons. 

In a related area, advanced arthritics, 
polio victims and bed-ridden persons of 
all categories are also brought much 
pleasure through tape correspondence. 

More Advanced Techniques: Programs 


lar music, as well as piano accompani¬ 
ments on tape of such music. 

(Sources include: Music Minus One. 
719 Tenth Avenue, New York 10019, 
N.Y.; C. and B. Library, Selma Avenue, 
Hollywood 28, California; Accompani¬ 
ments Unlimited, Inc., Grosse Pointe 
Woods, Michigan; piano accompani¬ 
ments on tape—over 3,000.) 

One need only transfer accompani- 

Mr Harry Jay, 
president of the 
Recording 
Society of Aus¬ 
tralia, sends us 
this picture, 
taken in his re¬ 
cording “den” 

Equipment in¬ 
cludes four tape 
recorders , turn¬ 
table, micro¬ 
phones, monitor 
loudsp e a k e r s, 
cable kit and 
various mixers 
and preamplifiers. 

He is able to re¬ 
cord and play 
back quartertrack 
and half track 
tapes at any speed 
mono or stereo . 

ments on records to tape and he can 
then play along and be the soloist over 
and over again. Students can replay 
passages which present difficulty. There 
are similar records of string quartets, 
quintets, trios and duets where the 
music of one part is missing and is sup¬ 
plied, upon purchase. Records of popu¬ 
lar music, with the saxophone or an¬ 
other instrument missing are also avail¬ 
able. 

An Ideal Hobby: Here then is tape 
recording and corresponding—an ideal 


hobby. By this means one may enlarge 
the number of his correspondents, make 
new friends and hear unusual accents 
which bring the atmosphere of a foreign 
country into his home. In time, he may 
meet one or more of those with whom 
he talks and have the pleasure of hear¬ 
ing a voice, long familiar on tape, come 
from the lips of a tape friend, in his 
presence. 


ADDRESSES: 

Author of this article is Mr Edward 
Roesken, P.O. Box 187, Palmer Lake, 
Colorado, U.S.A. 

Pictured above is Mr Harry Jay, 
APSA AIVP, 5 Iona Street, Black Rock, 
Melbourne S9, Victoria. 

We also have to hand a brochure 
giving details of the Stereo International 
Magnetic Tape Club, which may be 
obtained from Box 2593W, G.P.O., Mel¬ 
bourne, Vic. The brochure sets out aims, 
rules, fees, services, activities, etc. C3 


heard on television or radio can be re¬ 
corded by placing the microphone close 
to the speaker of the set. Such record¬ 
ings may also be made through direct 
electrical connections which eliminate 
extraneous sounds which a microphone 
might pick up. 

With a little skill acquired in assembl¬ 
ing several small reels of tape on a 
larger reel, one can compile a personal 
tape-recorded scrap book of favourite 
radio or television programs, family 
talks, historical events heard over the 
air, symphonies, dance programs and 
like material for further enjoyment. 

Amateur movie makers find their 
films will be more entertaining to view¬ 
ers if. as they are projected, there is 
a recorder near the screen playing ap¬ 
propriate soft music with explanatory 
remarks. Often an almost professional 
result is achieved which may compare 
favourably with commercially produced 
films. Where the film maker’s corres¬ 
pondents are also film fans, an exchange 
of films, with accompanying tapes, is 
“great fun.” 

One who plays a musical instrument, 
whether interested in classical or popu¬ 
lar music, can, through his recorder, 
play in his living-room to the accompa¬ 
niment of an orchestra. There are avail¬ 
able records consisting only of the orch¬ 
estral accompaniment of famous con¬ 
cert pieces, well known songs and popu- 
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KNOW YOUR GRAMOPHONE 5 

A plain man's guide to records and reproducers 


By JOHN BORWICK, B.Sc. 
PART THREE—TURNTABLES 


We use the word turntable loosely to additional counterweight balancing but, 
imply the whole mechanism for rotating in fact, the degree of attraction varies 


could result. The other point to watch 
about mats is that they can harbour dust 
or sharp particles. Keep them clean, 
is the best advice and this is fairly easily 
done with a cloth—particularly if the mat 
has widely spaced concentric circles, 
rather than radial, close grained ridges. 

Anti-static mats are becoming popu¬ 
lar, and are based on the principle that 
placing the record on a mat which is a 
good conductor or at least “diffuser” of 
electricity will help to remove the re¬ 
cord’s charge of static electricity (acquir¬ 
ed during the act of removing it from 
its sleeve, for example) and so make it 
less prone to attract dust particles from 
the atmosphere. These mats are worth 
considering if you regularly play records 
“with the lid off.” 


Various types of bearing are used for 
as the pickup tracks across the turntable, the centre spindle: a radiused bottom sur- 
especially if it has solid spokes or per- face resting on a single ball bearing is 
forations, and any up and down motion, popular. Oil impregnated bearings will 
spindle, driving components and electrical as with a slightly warped disc, introduces run for years without extra lubrication. 


a gramophone record, including the turn¬ 
table proper—i.e., the flat circular plate 
on which the record is placed, the 


motor. annoying complications. 

A turntable’s job is easily defined: it As usual, everyone concerned has now 
must rotate the record at the chosen taken evasive action: transcription turn- 
speed and be as free as possible from tables with non-magnetic turntables are the stationary part (stator), causing the 
long term and short term speed varia- becoming the rule and the many makers rotor to revolve continually as long as 
tions which would obviously produce un- of magnetic pickups are now advertising the voltage is applied, 
desirable fluctuations in the musical the fact that they have eliminated the 
pitch. problem by means of mu-metal screens 

Other requirements include silent run- and special forms of construction, 
ning and the absence of warp or up and 
down movement. 

Ancillary functions include the ability the turntable. This is ensured by dyna- at any instant. In another type a shaded 
to switch from one of the standard mic balancing; that is the turntable is pole is used; that is a copper ring carry- 
gramophone speeds to another (78, 45, fitted on a spindle at the factory and ing out-of-phase current is embedded at 
33-1/3 or 16-2/3 r.p.m.), with perhaps a rotated so that any unbalance detected one side of the pole so producing the 
fine speed adjustment, an optical means can be corrected by removing small required rotating magnetic field, 
of checking the running speed, and in pockets of metal from the turntable it- 

/.nmnlov self? fln analnou HvnnmiV Halsinrinor 


Types of motor: All the electrical 
motors run from AC mains produce a 
rotating magnetic field, associated with 


In some cases a split phase system is 
used; that is, out-of-phase voltages are 
applied to several poles so that the rotor 


It is most important that the centre is made to chase round in its attempt 
spindle is a flush fit at the true centre of to line itself up with the magnetic field 


some cases the complex mechanical "pro¬ 
gramming” associated with auto-chang- of car wheels, 
ers for playing a number of records. 

The turntable: The best turntable 
plates are a full 12 inches in diameter, 
to support the whole area of the re¬ 
cords, and are relatively heavy, to con¬ 
tribute a useful flywheel action and so 
reduce speed variations. However, large 
heavy turntables need powerful motors 
to drive them and so they are found 
only on the more expensive transcrip¬ 
tion units. 

Typical turntable weights are about 
81b for the transcription type and about 
half this for the domestic auto-changer 
type. 

Various materials have been used suc¬ 
cessfully for turntables, the principal re¬ 
quirements being strength, rigidity, high 
density, absolutely uniform density (since 
it is important that the plate should be 
completely balanced about the centre 
spindle) and smoothness (since the 
drive is often applied by means of 
a rubber-tyred wheel pressing against the 
turntable rim). 

Cast aluminium possess these qualities 
and is often used, with sheet aluminium 
for lighter types. 

Cast and sheet steel too are common, 
though steel naturally introduces the 
problem of magnetic attraction when a 
magnetic type of pickup cartridge is to 
be used. No such problem arises with 
the ubiquitous crystal and ceramic cart¬ 
ridges but, in the early days of high 
quality magnetic pickups with low play¬ 
ing weights, the magnetic pull was a 
seridus problem. 

A constant pull could be overcome by 


As the speed of the changing phase is 


selft an analogy is the dynamic balancing related to the frequency of the mains 

supply, the motor speed is also related 


It is even important that the rubber to the mains frequency. For example, 
mat is accurately centred, or else wow a motor with one pair of shaded poles 



* Reproduced by arrangement with 
"Gramophone" magazine. 


Figure 2: A 3-speed stroboscope , which may be cut out and pasted on 

cardboard. 
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or ordinary poles per phase is constrained 
to perform 3,000 revolutions per minute 
on 50Rz mains (and would run at 3,600 
rpm on 60Hz mains — e.g. in North 
America). 

In the so-called synchronous motors, 
the rotor is actually a permanent mag¬ 
net and, if it is spun up to synchronous 
speed, it will maintain this speed fairly 
accurately. Synchronous motors are 
therefore popular in fixed speed applica¬ 
tions and are used in many tape re¬ 
corders and gramophones. 

The induction type, on the other hand, 
has an electromagnet rotor and its run¬ 
ning speed (typically 1,320 rpm) de¬ 
pends on the current induced. Though 
it never quite reaches the synchronous 
speed, an induction motor has the ad¬ 
vantage that a speed control can be in¬ 
troduced, for example, by simply fitting 
a variable resistor in the feed to the 
stator coil. 

Another method is generally used to 
give fine speed adjustment on transcrip¬ 
tion turntables, based on what is called 
an eddy current brake. As figure 1 
shows, this consists of an aluminium 
disc on the motor shaft and a small 
U-shaped permanent magnet. At all 
times, as the disc rotates, it is cutting 
through the field of the magnet and hav¬ 
ing eddy currents induced in it. The 
opposing torque so produced on the disc 
therefore acts as a magnetic drag or 
brake on the motor and this can be 
varied by causing the magnet to overlap 
more or less of the disc surface. 

The usual range of speed control pro¬ 
vided is of the order of ±2± per cent of 
nominal, which corresponds to just under 
a semitone overall. 

Stroboscopes: On turntables which 

TURNTABLE 


an AC mains supply is not steady but 
pulsating. 

On 50Hz mains, the light is glowing 
brightly 100 times per second. There¬ 
fore, if the lines or dots on our strobo¬ 
scope device have just moved forward 
one place in one-hundredth of a second, 
they will appear to form a stationary 
pattern. Any deviation above or below 
this speed will give the effect of a for- 


Figure 1: Showing how 
speed reduction gearing 
and insulation from 
motor vibrations is 
achieved by the use of an 
idler wheel between the 
capstan and the turn¬ 
table . Also illustrated 
(lower right) is an eddy 
current brake speed con¬ 
troller. 


substituting for the stepped pulley a coni¬ 
cal pulley (see figure 3). It is then usual 
to provide calibration marks for quick 
location of the standard speeds (which 
will’ normally only be departed from to 
tune the gramophone record reproduc¬ 
tion to the pitch of one’s own piano or 
ears). 

Wow and flutter: Short-term speed 
fluctuations are an inevitable feature of 

STEPPED PULLEY 



sssssssssssssss 

speed A 

control ——^ J \ 

movement — I 1 - 

\j IDLER WHEEL 


1 



with narrow edge 


Figure 3: Horizontal drive ar¬ 
rangement with tapered motor 
shaft along which the idler wheel 
can be traversed to give continu¬ 
ously variable speed control . 
Click stop position can be in¬ 
cluded for the standard speeds . 

possess a speed control, it becomes im¬ 
portant to provide a means of quickly 
checking by eye that the nominal speed 
is being maintained. Even on synchron¬ 
ous turntables, and others with fixed 
speeds, it is reassuring to be able to 
check that the speed is correct. 

This is the job of a stroboscope and 
stroboscopes range from a simple printed 
cardboard or plastic disc (see figure 2) 
to elaborate built-in neon lamp and 
etched turntable systems. Some people 
even make their own stroboscopes and, 
in case you are that way inclined, you 
need to make 180, 133 and 77 equi¬ 
distant black blobs for the three speeds 
33-1/3, 45 and 78 rpm respectively. 
(In countries with 60Hz AC mains the 
strobe segment numbers are 216, 160 
and 92.) 

How are these magic numbers arrived 
at? Well, all stroboscopes work on the 
principle of persistence of vision and the 
fact that any form of illumination from 


ward or backward drift of the pattern. 

For the correct speed, our strobe 
marks must be replacing each other 100 
times per second, or 6,000 times per 
minute. Therefore, the number of marks 
is found by dividing the required rpm 
speed into 6,000. Readers with a mathe¬ 
matical bent will see that the 33-1/3 
rpm speed does give an accurate whole 
number of 180 as stated above. The 45 
and 78 speeds, however, are inexact and 
have to be taken to the nearest whole 
number. 

When the stroboscope pattern is sta¬ 
tionary for these speeds, the actual turn¬ 
table rate is 45.112 and 77.92 rpm 
respectively. Similarly on 60Hz mains 
systems, while the 33-1/3 and 45 strobes 
are exact, the 78 rpm speed is actually 
78.26 rpm. 

Types of drive: In discussing motors, 
a typical speed of 1.320 rpm was men¬ 
tioned. There must therefore be a speed 
reduction mechanism between the motor 
drive spindle and the turntable itself. It 
is also vitally important to isolate the 
tuntable from the motor vibrations and 
so the reduction is normally transmitted 
by means of rubber idler wheels or belt 
drives, and the motor is suspended on 
springs or rubber mountings. 

The enemy here is termed rumble and 
consists of a very low frequency signal 
passed on mechanically from the turn¬ 
table to the pickup itself. 

Figure 1 illustrates the typical stepped 
pulley arrangement and it will be seen 
that the nominal speed is changed by 
raising or lowering the bearing of the 
idler wheel so that it engages different 
diameters on the stepped pulley. 

On some turntables, notably the Gold- 
ring-Lenco transcription type, continu¬ 
ously variable speed drive is given by 


the mechanisms of gramophones, tape 
recorders, etc., and are referred to by 
the semi-descriptive terms wow and flut¬ 
ter. When the speed varies at a repeti¬ 
tion rate of about ten times per second 
or slower, it is called wow and could be 
caused, for example, by lack of balance 
in the turntable or a “swinging disc”— 
in which the hole is off centre. 

Faster fluctuations are called flutter 
and are associated with worn idler 
wheels, motor faults and the like. 

These speed variations produce an up 
and down swing in the frequency of all 
recorded sounds and are measured by 
reference to the percentage deviation 
about the mean frequency. The ear is 


PUBLIC ADDRESS 
EQUIPMENT 
WHOLESALER 

All Leading Brands 

• TURNER • A.W.A. • PHILIPS 

• 6ELOSO • M.S.P. • SHU RE 

• ZEPHYR « B.S.R. • TELECON 

• ACME AMPERNOL • GRAMPION 

• RESLO • A.K.G. • R.C.F. 

• PIONEER • FOSTER • AUDIO¬ 
CRAFT • AWIA 

HODGES SOUND SYSTEMS 

35 LEWIS STREET, 
BALGOWLAH, SYDNEY 
Telephone 94-4193 


*AEGIS 

AERIAL SYSTEM 

We’ve* had years of experience 
manufacturing NOISE REDUC¬ 
ING Aerial Systems for use in 
noisy locations . * . Our* Kits 
are the finest you can buyl 
Available everywhere, write for 
our* illustrated leaflet. 

Aegis Manufacturing Co. P./L. 

347 Darebin Rd., Thornbury, 

Victoria. ’Phone 49-1017. A22. 
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OUR KEEN INTERESTS IN 

CIRCUITRY! 


Why? 


the sound approach to quality 



Circuits to us are important in deter¬ 
mining the quality of any amplifier. Each 
set has many circuits. In our sets, some 
circuits provide that distinctive tone qual¬ 
ity characteristic of all TRIO amplifiers. 

Others, such as our new patented 
protection type circuit shown here, are 
designed to cut off the power switch to 
prevent transistors from being damaged 
by a short circuit or excessive power 
input. The power is automatically re¬ 
stored when the cause is eliminated. 

Whatever the circuitry requirements, 
TRIO’s accumulated technical abilities 
give an added assurance, that each and 
Every TRIO model is a masterpiece of 
internal craftsmanship. After all, for good 
results, we firmly believe, it’s what is 
inside the amplifier, that really deter¬ 
mines its overall operating capabilities 
and resulting tone qualities. 



MW-MW-SW STEREO TUNER AMPLIFIER 
Model W-26 

• OUTPUT POWER: 24 watts total music 
power (IHF Standard) • FREQUENCY RE¬ 
SPONSE: 20-20,000 cps (±ldb) • SENSITIV¬ 
ITY: MW; 10 microvolts 1,000 KC, SW; 30 
microvolts 17 MC (Input required for S/N 
lOdb) • INPUTS: MAG 1.5 mV, XTAL 20 mV, 
AUX 100 mV (for rated output) •SPECIAL 
CIRCUITS: Loudness Control, High Filter, 
Tape Monitor. • DIMENSIONS: Width 17-%', 
Height 5 -%\ Depth 14'. 


SOLID STATE INTEGRATED STEREO AMPLI¬ 
FIER Model TK-400E 

• OUTPUT POWER: 80 watts total music 
power (IHF Standard) or 40 watts per chan¬ 
nel. 32 watts RMS power per chahnel. 

• DAMPING FACTOR: 20. • FREQUENCY RE¬ 
SPONSE: 20-50,000cps±ldb. •SWITCHES: 
Input selector. Mode selector, Low Filter, 
High Filter, Loudness, Speakers and 
Phones, Phase, Tape Monitor. • DIMEN¬ 
SIONS: Width 15Height 5%', Depthl2^\ 


SOLID STATE AUTOMATIC FM STEREO MUL- 
TIPLEX TUNER Model TK-500E 

• FREQUENCY RANGE: 88- 108Mc. • SEN¬ 
SITIVITY: 0.8 microvolts (20 db quieting with 
72 ohm antenna). 1.9 microvolts(IHFM stand¬ 
ard). • FM STEREO SEPARATION: Better 
than 35db at 400cps • SPECIAL CIRCUIT: 
Automatic Electrical switching adapter, Inter¬ 
station Muting, Automatic Mono-Stereo in- 
dicater. MPX Filter, Law Output impedance, 
Stereo MONO and Tape output. • DIMEN¬ 
SIONS: Width 15K', Depth 12X', Height 5K'. 


Manufactured By TRIO CORPORATION 6-5, 1-chome, Shibuya, Shibuya-ku, Tokyo, Japan 
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particularly sensitive in the region of 
3,000 Hz and so this frequency is gen¬ 
erally used for measurements. 

As an example, if a constant tone of 
3,000 Hz has been recorded and the 
reproduced signal contains frequencies 
ranging from 2,950Hz to 3,050Hz, the 
rating would be 

3,050 — 2,950 

—-x 100 = 3.3% 

3,000 

In practice, the values met are much 
lower than this, with transcription turn¬ 
tables having figures around 0.2 per cent 
and domestic turntables 0.4 per cent. The 
values in specifications are usually the so- 
called RMS (root mean square) figures 
which are 2.8 times less than the peak- 
to-peak figure (strictly speaking for sine 
wave modulation). 

The ear’s ability to detect wow and 
flutter varies with the individual and is 
greatest for repetition rates around five 
per second. This is also about the 
vibrato frequency in singing and play¬ 
ing string instruments, therefore a more 
severe test of speed consistency is a 
recording of sustained notes from piano, 
organ or some woodwind instruments. 

G. Slot has compiled an interesting 
table of the estimated permissible wow 
figures for the most critical listeners (see 
Table 1) and gives peak-to-peak and 
RMS values. 

Installing a turntable: Enough points 
have been made in the foregoing to 
establish the need for care and cleanli¬ 
ness in handling a gramophone turn¬ 
table if its optimum standard of per¬ 
formance is to be maintained. Dirt is 
a principal enemy and so are oil and 
grease which must never be allowed to 
remain on rubber idler wheels or turn¬ 
table rims. 

The operating notes for many turn¬ 
tables contain a reference to the need to 
return the speed selector knob to a 
“rest” position. This is to prevent the 
idler wheel being left in stationary con¬ 
tact with the drive capstan for long 
period, which could cause a permanent 
dent or “flat” to be left in the rubber 
surface and introduce flutter. 

The correct procedure for installing a 
turntable is usually supplied in detail 
by the manufacturer. A stout motor 
board should be used of i-inch plywood 
or thicker, and the necessary holes cut 
out as outlined on the maker’s tem¬ 
plate. For most situations it will be 
best to bolt the turntable baseplate 
firmly to the board, relying on the 
insulated mounting of the motor to keep 
this most serious source of vibrations to 
a minimum. 

Sometimes, however, the type of 
flooring in the room or the unavoidable 
proximity cf the loudspeaker may cause 
the direct transmission of unwanted 
vibrations from board to turntable. A 
degree of “floating” insulation may then 
be desirable and a set of coil springs is 
generally supplied with the turntable for 
this purpose. 

The compliance of this spring mount¬ 
ing is directly analogous to capacitance 
in a filter circuit and tunes with the 
total suspended mass. To broaden the 
tuning, it is convenient to fill up the 
spring centre with loose wads of cotton 
wool or foam rubber. 

The turntable should be dead level, 
and a spirit level can be used to check 
this at the time of installation. Small 
spirit levels are available for keeping 
on the motor board as a continued re¬ 
assurance. 


1 


Table L. Permissible wow: most critical listeners. 


Finally, remember that most turn- 3. The changing side pressure as the 
tables are sent out with transit screws arm begins to actuate the auto-stop or 
in position which prevent the relatively change mechanism, 
heavy motor from jogging about on its However, there is no doubt that some 
flexible mounting. On installation you of the newer autochanger designs come 
must remember to loosen off these near to eliminating some of tne above 
transit screws and check that the motor snags. A neat dodge on some models 
is hanging vertically 
and freely on its 
rubber grommets or 
springs. 

Allow a few min¬ 
utes running to 
warm up the motor 
and bearing lubri¬ 
cants before check¬ 
ing the speed with a 
stroboscope — and 
have a record play¬ 
ing with pickup (and 
Dust Bug, if used) 
at the middle of the 
record for most 
precise speed set¬ 
ting. 

Postscript on auto¬ 
changers: Enthusi¬ 

asts in the pursuit of 
high quality sound 
reproduction are 

sometimes accused of taking too “high replaces the old support arms with a 
falutin” an attitude in eschewing auto- special spindle in which a finger lever 
matic changer turntables. But the truth retracts so as to allow one record to 
is that, however useful they are in some drop at a time. 

circumstances, auto-changers just do not This system means there are fewer 
go with high fidelity. The reasons are objects against which you might acci- 
numerous, some of the most obvious dentally knock the records during load- 



Peak-to-peak 

% 

“RMS” 

% 

Piano 

0.6 

0.22 

Oboe/Horn 

0.7 

0.25 

Violin 

0.8 

0.3 

’Cello 

0.8 

0.3 

Symphony Orchestra 

0.8 

0.3 

Dance band with piano 

0.8 

0.3 

Singing (solo) 

0.9 

0.32 

Harp 

0.9 

0,32 

Singing (choir) 

1.0 

0.36 

Brass instruments 

1.0 

0.36 

Dance band without piano 

1.0 

0.36 

Choir 

1.2 

0.45 

Jazz 

1.5 

0.56 


reproduced with due acknowledgement from “Audio 
Quality” by G. Slot, pub. Philips Paperbacks.) 


being: 

1. The dropping and possible scraping 
of record on record. 

2. The changing playing height as 
records accumulate on the turntable. 


ing. and it is also usually arranged that 
substituting a plain spindle converts the 
turntable to a single manual player if 
this is preferred. 

Next month we shall take a look at 
pickup cartridges. O 



TRANSISTOR 
MODULES 

Unit 1. Model 10/ 
20 Amplifier 10 
Watt into 1.5 
Ohms 20-20 kc/s 
12V Supply, 
£7/10/0 plus Tax. 
Unit 13. 10 Watt RMS Continuous 
15 Ohms. 40V Supply £10/0/0. Also 
35W, 50W, 75W RMS Amplifiers, 8 
Ohms. From £22, plus Tax. 

Unit 10A. Transistorised Tuners — 
Bandwidth, 10 kc/s. With Power 
Supply, £11/10/0 plus Tax. 

TAPE RECORDER 
KITS 

Unit 15. 60 kc/s, Push/Pull Tran¬ 
sistorised Bias Oscillator Module. 
Unit 16. Transistor Tape Recording 
Amplifier Module. 

12 volt Transistorised P.A. Amplifiers 
from 3 watt to 50 watt. 



SIMPLE 
ELECTRONIC 
PROJECTS 
YOU CAN 
BUILD NOW! 

How would you like to make a 2- 
Transistor Radio, an Intercom Unit, 
a Burglar Alarm, Electronic Ther¬ 
mometer, Stereo Headphone Ampli¬ 
fier. Short Wave Radio, or any one 
of 60 Exciting, easy-to-build Projects? 

rrs easy 

THE S.E.W. KIT WAY. 

★ No Technical Background Needed 
Just Screwdriver, Pliers and Sold¬ 
ering Iron. 

★ All kits Transistorised. 

★ All parts inexpensive—Easily ob¬ 
tainable and re-usable. 

IDEAL FOR BEGINNERS 
OF ALL AGES 

Kits use special Printed 
Circuit Boards 


SPECIAL OFFER 

2 Transistor Radio . £6 OR 2 Transistor Amplifier . £4 

TRANSISTORS AND DIODES AT SPECIAL PRICES 


BC107 

11 

0 

AF114 

10 

0 

AF117 

9 

6 

AC126 

9 

O 

2N301 £1 

BC108 

10 

6 

AF115 

10 

0 

OC44 

10 

0 

AC 127 

11 

0 

OC74 

BC109 

14 

0 

AF1 16 

9 

6 

OC4S 

10 

0 

AC 132 

10 

6 

AA119 


SEND STAMPED ADDRESSED ENVELOPE FOR DETAILS 
Please specify which section you are interested in 

S. E. WILLIS TRADING CO. 

38 RIVERSDALE ROAD. CAMBERWELL, E. t VIC. 82-5787 
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A REVIEW WITH A DIFFERENCE, 
MORE MEANING AND NO FIGURES 


This is what Larry Zide, Associate Editor of “AUDIO” 
(U.S.A.) and one of America’s leading audio equipment 
critics says in the May 1966 issue of the popular "AMERI¬ 
CAN RECORD GUIDE” (U.S.A.). 


“I am not going to bore you with the usual set of cartridge specifications apropos of the 
new ADC-10E. My reason for this is, that all of the new crop of cartridges seem to measure 
pretty much alike. They all have very high compliance, wide bandwidth and low distortion. So 
where, you are entitled to ask, are the differences? 

Let me assure you, that there are indeed differences. The top cartridges may measure 
alike, but they do not SOUND alike. No, sir! 

I might agree, that the differences are not great, but at least they are such that I find some 
cartridges I can listen to and some I cannot. Furthermore, while some of the former are merely 
good, there are only a precious few, I feel, are extracting close to all that the record groove can 
yield. 

This ADC belongs to that quite exclusive latter group. I have done a lot of listening to it. 
It is certainly smooth and wide range. But unlike many others, the ADC-10E is NOT strident in 
the high registers. It sails easily through the most difficult-to-handle recorded passages. 

I have used this cartridge for stereo and mono discs. Its elliptical stylus is not the best 
for some of the earlier LPs, but then there is no universal size or shape. Certainly, the ellip¬ 
soidal shape is most suitable for modern stereo discs. If that is what you play, then you should 
try this ADC. I EXPECT, THAT IT WILL BE AMONG THOSE WITH WHICH I PLAY MY 
RECORDS FOR QUITE A WHILE TO COME.” 

ADC cartridges are best sellers throughout the world 
and, if used with the Pritchard ARM, J.H. Turntable 
and the new ADC “SIXTY” AMPLIFIER, optimum per¬ 
formance is guaranteed. ADC engineers certainly had a 
tough job to design the ADC “SIXTY.” Another very 
good amplifier simply was not good enough! It had to be 
superb to do justice to the ADC-10E. AND IT IS. 


J. H. REPRODUCERS PTY. LTD. 

199 WAVERLEY ROAD, EAST MALVERN, VICTORIA 
Telephone 211-5149 

Exclusive Australian Representative for ADC, USA and Makers of the J.H. Turntable and P.U, Arm . 


\ T 

100 ELECTRONICS Australia, October, 1966 




1 







Classical 
reviews 



By JULIAN RUSSELL 


Bartok Concerto . . . “superbly played” 


BARTOK—Concerto for Orchestra. 

Dance Suite. London Symphony 
Orchestra conducted by Georg Solti. 
Decca Stereo SXL6212. 

BARTOK—Concerto for Orchestra. 
JANACEK—Sinfonietta. Cleveland Or¬ 
chestra conducted by George Szell. 
CBS Stereo SBR235153. 

Here are two performances of the 
Concerto for Orchestra superbly played 
and magnificently recorded. Both are so 
good that your preference for one in¬ 
stead of the other will be intensely per¬ 
sonal, and you will probably be influenc¬ 
ed in your decision by the different 
couplings. The London Symphony and 
the Cleveland are way up among the 
world’s few greatest orchestras. The 
Cleveland is famous for its almost un¬ 
canny precision, the London Symphony 
for its unique elan. The Cleveland’s pre¬ 
cision is the result of 25 years’ work 
under Szell’s martinet-like discipline. And 
it might be indicative of the tempera¬ 
mental differences between the Cleve¬ 
land and the London Symphony that the 
latter did not get along very well with 
Szell on the few occasions on which he 
conducted them. I hasten to add that this 
is not meant to disparage either Szell or 
the London Sympony. 

Bartok, was, of course, Hungarian 
and so is Solti. Szell had a Hungarian 
father and Czech mother and was born 
in Budapest. Both have won enviable 


reputations as conductors of a wide 
range of European music, with Szell per¬ 
haps covering a wider range of com¬ 
posers of all styles and nationalities. 
Bartok wrote his Concerto for Orches¬ 
tra under commission for the Boston 
Symphony and gave it its title because 
of the virtuosity demanded from every 
department. He would have been happy 
with the skill and polish displayed by 
both orchestras in the performances 
under review here. 

Solti is a more extrovert conductor 
than Szell and, for that reason in the 
Concerto for Orchestra, I prefer, ever 
so slightly, his reading. Not that there 
is anything prim about the Cleveland’s 
performance. It is just that Solti’s read¬ 
ing is a few degrees warmer in tempera¬ 
ture, his tempos ever so slightly more 
elastic, and he is not loth to use rubato, 
though to me always within the bounds 
of the best of taste, in a manner which 
I cannot imagine Szell approving whole¬ 
heartedly. But having said that I find it 
difficult to add anvthing more that might 
help you in reaching a decision. For 
the playing of both orchestras is beyond 
criticism, and the recordings, though one 
has British and the other American 
characteristics, are also faultless. 

And I do not find my choice of coup¬ 
lings as easy as you might, for as much 
as I enjoy the Bartok “Dance Suite,” 
Szell offers what is easily the best ac¬ 
count of Janacek’s “Sinfonietta” that 1 


Daphnis and Chloe . . . “best available 


n 


RAVEL—Daphnis and ChJoe. Complete 
Ballet. Orchestra of the Swiss Rom- 
ande and the Chorus of the Radio 
Romande (Lausanne) conducted by 
Ernest Ansermet. Decca Stereo 
SXL6204. 

It would be fair to say that Ravel was 
essentially a miniaturist. Most of his 
compositions are short: even his essay 
in sonata form for piano is a sonatina. 
His two operas, “L’Heuts Espagnole” 
and “L’Enfant et les Sortileges,” are 
witty trifles, elegant but weightless. 
“Daphnis and Chloe” is his only really 
large-scale work. Ravel himself called 
it a “Symphonic Choreographique.” It 
is massive in structure, beau.tiful in form, 
and a striking example of musical sym¬ 
metry. After having completed it Ravel 
once again relapsed into miniaturism. 

This is the fifth complete “Daphnis 
and Chloe” to appear in the English 
L.P. Catalogue, and the second to be 
made by Ansermet and the Swiss Ro¬ 
mande. His previous recording of the 
work appeared back in 1953 before the 
advent of stereo. The new Ansermet is 
the best now available, despite stiff 
competition. It is recorded with the 
absolute clarity that displays all the 
crystalline beauty of Ravel’s scoring, and 
the playing of the Swiss Romande is 


sensitively idomatic, exquisitely accurate, 
and where necessary, excitingly 
dramatic. 

Those who know “Daphnis and 
Chloe” only from the suite usually play¬ 
ed at concerts, without the chorus, can 
have no idea of the magnitude of the 
work. Ansermet plays the complete 
score with the atmospheric chorus added 
to the orchestra. And he profits by the 
many years he spent as chief conduc¬ 
tor for the great Diaghileff Ballet Com¬ 
pany by making it all sound as it should 
—ballet music, its chief purpose to pro¬ 
vide music for dancing. This is a gift 
Assermet shares with the late Pierre 
Monteux, another Diaghileff conductor, 
who officiated at the famous riot that 
greeted the first performance of Stra¬ 
vinsky’s “Sacre du Printemps.” 

Although it is a fine orchestra, the 
Swiss Romande is not among the 
world’s greatest, but the players know 
this score so well that even the many 
solo passages, mostly for woodwind, are 
played in a way it would be difficult to 
improve on. To me “Daphnis and 
Chloe” is one of the greatest and most 
enjoyable works to come out of the 
French school, of any period, certainly 
of this century. Here you have it in a 
lovely performance, superbly engineered. 


have ever heard. I am, however, cer¬ 
tain of one thing—that I much prefer 
the Dance Suite to Bartok’s ‘Two Por¬ 
traits” which Kubelik used as a fill with 
the Royal Philharmonic in the only ver¬ 
sion of the Concerto worth mentioning 
in the same breath as the two noticed 
here. 

The Dance Suite marks an important 
stage of Bartok’s development, indeed he 
himself considered it his first mature 
work. It was written in 1923 when the 
composer was 40 years old. At first 
hearing, the five sections into which it is 
divided by a recurring ritornello could be 
mistaken for folk music in origin. In 
fact every theme is of Bartok’s inven¬ 
tion. It is a work which throbs with 
life in every bar, is eminently assimilable 
at even first hearing, and a growing joy 
when, through familiarity, its many in¬ 
genuities can be appreciated. It is beau¬ 
tifully played by Solti and his orchestra. 

On the other hand, Szell’s coupling, 
the Janacek “Sinfonietta,” has long been 
overdue for re-recording and here re¬ 
ceives treatment that makes the long 
wait seem worthwhile. Szell attacks it 
in a way that makes its simple orchestral 
colours glare in the righ places, though 
he successfully subdues them in the 
pseudo pious third movement. Not 
nearly enough of Janeck’s music is 
available in first-class recorded form in 
western Europe. His great operas, 
“Jenufa,” “Katya Kabanova” and the 
“Makropolous Case” were put out with 
indifferent sound many years ago by 
Supraphon and have not since been re¬ 
made. “The Cunning Little Vixen” 
fared better, but this light, allegorical 
work gives the stranger to Janacek little 
idea of the dramatic sweep in his great 
human music dramas. 

Orchestrally he is even worse off. True 
there have been other recordings of the 
“Sinfonietta” worthy of consideration, 
but never one as good as Szell’s. Jana¬ 
cek’s style is highly individual. It con¬ 
sists of short phrases inexorably repeat¬ 
ed like the remarks of an obstinate, 
laconic man. His melodic line is based, 
for the most part, on the speech inflec¬ 
tions of his native Moravia. It is like 
no other music that has been written be¬ 
fore and seems doomed to have no “de¬ 
velopers.” But every bar is wonderfully 
vital, and Janacek communicates his 
message without misunderstanding 
though his tongue is completely alien. 

Not many collectors would be pre¬ 
pared to invest in two versions of the 
Concerto in order to enjoy their unques¬ 
tionably attractive fills. The only course 
I can recommend is to choose the Con¬ 
certo you prefer and hope for some 
other coupling to turn up in the near 
future which uses the secondary item 
you have missed this time. 


ELGAR—Concerto for Cello and Or¬ 
chestra. Jacqueline du Pre with 
the London Symphony Orchestra 
conducted by Sir John Barbirolli. 
Sea Pictures. Janet Baker (contralto) 
with the London Symphony Orch¬ 
estra conducted by Sir John Barbi¬ 
rolli. HMV Stereo OASD655. 

By a very strange coincidence two 
great fledging musicians have acquired 
tame in performances of Elgar’s only two 
Concertos. Back in 1932 when Yehudi 
Menuhin was a youth of 17, he played 
the Violin Concerto and was such a re¬ 
sounding success that the composer him¬ 
self was delighted to record the work 
with the boy. Then 30 years later, a 
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16-year-old cellist, Jacqueline du Pre, 
shone so resplendently in the solo part 
of the cello concerto that her name has 
become inseparable from it. 

Now Sir John Barbirolli himself no 
mean cellist, has recorded the concerto 
with Miss du Pre and the London Sym¬ 
phony Orchestra in a performance that 
at once reveals the reason for the extra¬ 
ordinary enthusiasm with which her 
playing of the work was received in 
1962. 

Elgar is not very popular outside 
British countries. Back in pre-World 
War I days Richard Strauss’ enthusiastic 
advocacy of his music, particularly the 
“Enigma” Variations, won Elgar tem¬ 
porary attention in Germany, but else¬ 
where his music was seldom heard. Even 
today foreign cellists usually include it 
in their repertoires for performance be¬ 
fore British audiences only. And dur¬ 
ing the past 20 years most of Elgar’s 
music has been neglected, if not entirely 
in British concert halls, at any rate by 
British recording companies. However, 
this state of affairs seems to be a thing 
of the past and Elgar is once again, after 
the customary lapse in popularity that 
follows a composer’s death, to be heard 
both live and on disc. And, by the way, 
the enthusiasm with which Sargent’s 
Sydney Town Hall performance of the A 
Flat Symphony was received some three 
or four years ago should encourage the 
Australian Broadcasting Commission to 
let us hear more Elgar at their sym¬ 
phony concerts. 

To me, the Cello Concerto is not only 
one of Elgar’s finest works — it came 
very late in his career—it is also one 
of the best ever written for the instru¬ 
ment. And I found his record a source 
of exquisite pleasure from beginning to 
end. It is obvious from her very first 
bars that Miss du Pre js completely 
dedicated to the work. Technically it 
offers no problems that have not been 
solved without any evidence of effort 
on the young player’s part. So much 
so that the actual notes in the difficult 
part seem not to worry her in the 
slightest degree, and throughout she 
maintains tonal beauty unrivalled among 
other cellists of her age. 

She phrases as naturally as she 
breathes. There is never a niggling bar 
nor an over-emphasised one. And her 
overall reading is romantically big, in 
the very best meaning of the term. It 
is difficult to imagine a better choice 
for conductor than Barbirolli. He is 
at once not only a great lover and ad¬ 
mirer of Elgar, but, as was mentioned 
above, a fine cellist himself. And his 
handling of the London Symphony in 
this grand recording offers all that a per¬ 
fect collaboration should do. The en¬ 
gineering, too, is absolutely first rate. 

Even in England, Elgar has never been 
highly regarded as a song writer. Except 
in the realm of oratorio his vocal writ¬ 
ings have been largely neglected. The 
“Sea Pictures” recorded on the reverse 
side of the concerto had a brief vogue 
in Edwardian days but are seldom heard 
nowadays. Perhaps the commonplace 
quality of the texts might offer an ex¬ 
planation, because the songs themselves 
contain some lovely melodies. And in the 
recording under notice Janet Baker sings 
them so beautifully that even the textual 
commonplaces can be comfortably 
ignored. 

Miss Baker’s tone is always attractive 
her readings imbued with fine musical 
intelligence. Now and again I felt she 
took a phrase a shade too slowly, though 


without serious damage to the progress 
of the music. And Barbirolli is again 
there with the same great orchestra to 
add the colourful accompaniments. A 
disc no lover of Elgar will want to miss, 
and the success of which might encour¬ 
age the recording companies to let us 
have more of the same composer. 

★ ★ ★ 

WOLF—Morike Lieder. 

PFITZNER—Eichendorff Lleder. Her- 
mann Prey (baritone) and Gerald 
Moore (piano). Decca Stereo 
SXL6207. 

This is an uneven recital, especially 
in the Wolf songs, many of which I 
found disappointing. This despite gener¬ 
ally good tone and correct phrasing 
What Prey lacks here, somewhat sur¬ 
prisingly when his previous recordings 
are recalled, is identification with the 
composer’s characterisations and swift 
changes of mood—two essential features 
in the performance of Wolfs lieder. 

Sentimentality is no substitute for a 
young man’s unrequited love about which 
Wolf was writing in “The Gardener.” 
Nor does Prey ever convince one of the 
force of his passion in “Insatiable Love.” 
His ‘Tramping” suggests something more 
in the manner of a quiet stroll, and “On 
My Wanderings” fails to express the 
ecstasy that lies so close to its surface. 
In fact, in all these Wolf items I enjoyed 
the inimitable accompaniments of Gerald 
Moore more than I did the singing of his 
principal. 

On the credit side must be recorded 
Prey’s deftly light touch in “Commis¬ 
sion,” and his eloquently moving per¬ 
formance of “Homesickness.” ‘The 
Prayer” and “The Drummer” also rank 
high in the art of lieder singing at its 
best. Prey is excellent, too, in the 
Pfitzner songs, now seldom heard, despite 
the vogue enjoyed by the composer in 
Germany and Austria some 30 years ago. 
All the songs are ©leasing, if little more. 
The texts, in English and German, 
accompany the disc. 

★ ★ ★ 

BELLINI—Norma; “Casta Diva.* II 
Plrata: “Col Sorriso dTnnocenza.* 
DONIZETTI—Roberto Devereux: “Vivl, 
Ingrato.* Lucrezla Borgia: “Com’e 
Bello * Maria di Rohan; “Hawi tin 
Dio* 

Montserrat Caballe (soprano) with Orch¬ 
estra and Chorus conducted by Carlo 
Felice Cillario. RCA Stereo LSC2862. 
When I reviewed this record in my 
weekly column in “The Sun,” I wrote: 
“Montserrat Caballe . . . has the most 
exciting voice I have heard for many a 
long day.” On playing it again I can 
think of no reason for changing my opin¬ 
ion. Madame Caballe has all the virtues 
one expects to find in a great soprano— 
purity of tone, evenness throughout her 
wide range, accuracy of pitch, and con¬ 
trol so assured that, when she goes after 
a top note, there is never a moment’s 
doubt that she will hit it right in the 
middle and without any seeming effort, 
whether it is delivered with hall-filling 
volume or just whispered. 

Since her recital here is confined to 
music by Bellini and Donizetti colora¬ 
tura plays an important part, and these 
florid passages, too, she delivers just as 
smoothly as her long legato cantabile 
phrases. In short, her voice is so spec¬ 
tacularly beautiful and so perfectly pro¬ 
duced that one can only wonder why this 
is her first recording. And the mystery 
deepens when one learns from the record 


sleeve that she has been Spain’s leading 
soprano for many years, and has also 
appeared at La Scala, Vienna and Paris 
Opera Houses and at the Glyndebourne 
Festival. The sleeve notes also state that 
she has a repertoire of more than 40 
operatic roles, and on the concert plat¬ 
form sings the music of Mozart, Richard 
Strauss, Falla—this without surprise since 
she is Spanish—but very surprisingly, the 
12-tone composer Luigi Nono. 

Her two most formidable rivals today 
are, of course, Callas and Sutherland, 
and comparison with them is—and I 
imagine will continue to be—inevitable. 
But I can state at once that listening to 
Caballe never involves one in the anxiety 
of awaiting a screeched top note, as in 
the case of Callas. nor in disappointment 
in the slurred diction and tendency to 
moo that so often mars otherwise fine 
performances by Sutherland. Her singing 
of all the pieces in this, her first record¬ 
ed recital, gave me unqualified pleasure 
from beginning to end. There was not 
one bar that disappointed me. And I 
learned recently from RCA that more 
recitals by her are to be issued. 

She is admirably accompanied through¬ 
out by an anonymous but excellent 
orchestra conducted by Carlo Felice 
Cillario, a name as new to me as 
Madame Caballe's. Recommended with 
the greatest enthusiasm. 

★ * ★ 

SCHUMANN — Fantasia in C Major, 
Op. 17. Etudes Symphoniques, Op. 
13. Vladimir Ashkenazy (piaxDo). 
Decca Stereo SXL6214. 
SCHUMANN — Fantasia in C Major, 
Op. 17. 

BEETHOVEN — Sonata in D Minor 
(Tempest), Op. 31, No. 2. Sviatis- 
lav Rkheter (piano). World Record 
Stereo T4075. 

Here are two fine performances of 
the Schumann “Fantasia” and your pref¬ 
erence will again probably be influenced 
by couplings and, perhaps, the lower 
price of the Richter. The “Fantasia,” 
though perhaps Schumann’s most im¬ 
portant work for the piano, is awkward 
to play, by which I mean its technical 
difficulties are not the usual ones but 
include unusual placing of the hands and 
fingers. Both these fine pianists, how¬ 
ever, deliver it with faultless accuracy, 
and both approach it ready to serve 
Schumann's romanticism with the gen¬ 
erosity and impulsiveness it needs. 

Frankly, my preference oscillates 
from one to the other, in favour of a 
few bars here and there in both. When 
I listen to Richter’s murmured accom¬ 
paniments supporting a beautiful singing 
melody I am, temporarily, at least, all 
for him. Then I listen to the brilliance 
of Ashkenazy’s coda to the middle move¬ 
ment and veer off in his direction. Both 
pianists can be truthfully described as 
poetic, both have all technical problems 
securely solved, and both offer phrasing 
of great beauty. 

On his disc Ashkenazy plays more 
Schumann—the “Symphonic Studies.” 
And you have it here in a form I cannot 
recall having heard before on any other 
recording. For Schumann wrote five 
extra studies in addition to the original 
12, which are seldom played in the con¬ 
cert hall and, as I have just written, 
just as seldom recorded. These five 
studies were discovered by Brahms, who 
published them—he was, of course, a 
devoted admirer of Schumann’s widow, 
Clara—and used to include them in the 
same place as Ashkenazy now plays 
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them—between the original ninth and 
10th studies. As a result^ the scope of 
the work as a whole-is much expanded 
and the climactic final study is much 
better approached. 

During his recent Australian tour Al¬ 
fred Brendel omitted these five studies 
and though he played the remaining ones 
with great elan I still find myself enjoy¬ 
ing Ashkenazy’s extroverted reading 
more than I did Brendel’s more classical 
interpretation. If you want an all-Schu¬ 
mann recital I have no hesitation in 
recommending this admirable disc. 

On the other hand Richter includes 
such a fine performance of the Beet¬ 
hoven D Minor Sonata that I would 
find it hard to pass it by. It is a mar¬ 
vel of transmitted concentration, so that 
while he takes some of the Adagio much 
slower than it is usually played, he does 
so without sacrificing any sense of the 
music’s continuity, and, moreover, with 
a great deal of rubato which, in other 
circumstances, might sound a little over¬ 
done. But certainly not here. And in 
contrast to the slowness of the Adagio 
you have the Allegro going like light¬ 
ning, with an effect I can only describe 
as electrifying. 

Also, despite the fact that the sonata 
must have been deeply considered by 
Richter before he decided on his read¬ 
ing, there is nothing in his playing to 
rob his performance of quite wonderful 
spontaneity. It is an exciting perform¬ 
ance, different yet valid, and under Rich¬ 
ter’s magic fingers, sounds as fresh todav 
as it must have done way back when it 
was composed. The sound on both 
discs is good, with perhaps the Decca 
having a slight edge on the World 
Record Club’s. Since it is unlikely that 
any buyer would want to acquire two 
versions of the Fantasia simultaneously, 
I am sorry I cannot be more helpful 
over a most difficult choice. If faced 
with the problem myself I might prefer 
the Richter evef#so slightly on the 
grounds of the noVelty of the Beethoven 
performance. But against that, of course, 
there would be the dilemma of passing 
up the complete version of the Sym¬ 
phonic Studies which I do not know of 
in any other contemporary recording. 

★ ★ ★ 

STRAVINSKY—The Fairy’s Kiss. Com¬ 
plete Ballet. Columbia Symphony 
Orchestra conducted by Igor Stra¬ 
vinsky. CBS Stereo SBR235149. 

The old Coronet mono that Stravinsky 
made with the Cleveland Orchestra of 
this charming score has long since been 
deleted from Australian catalogues, 
though my pressing has continued to give 
me so much pleasure that I have often 
played it over the years. This time, 
with the Columbia Symphony Orchestra, 
Stravinsky makes only minor changes in 
his reading, but each one is an improve¬ 
ment on the earlier performance. 

Nowadays, even at 84 years old, his 
syncopations—and the work is full of 
them — are crisper, his accents more 
pointed, and his wonderfully clean or¬ 
chestral colours still more sharply de¬ 
fined. The music is, of course, for the 
most part based on melodies by Tchai- 
kowsky, but under Stravinsky’s highly 
individual treatment they far transcend 
mere arrangements and become as typi¬ 
cal of Stravinsky as they were of their 
original creator. Despite engineering that 
wa s first rate when the Coronet appear¬ 
ed, the new CBS sound is infinitely 
superior to its predecessor’s in every 
material feature. D 
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DOCUMENTARY RECORDS 


Reviewed by Ellis Blain 

These readings were recorded shortly 
before Stephens’ death in 1950 and cap¬ 
ture the vigorous imagination he brings 
to his dual role of reader and author. 
They give the impression of complete 
spontaneity. Truly, a rare performance 

★ ★ ★ 

THE PIT AND THE PENDULUM by 
Edgar Allan Poe read by Alexander 
Scourby. Caedmon 830. 

Of Edgar Allan Poe it has been said 
by one of America’s leading literary 
critics, Killis Campbell, “Few writers 
have lived a life so full of struggle and 
disappointment, and none have lived and 
died more completely out of sympathy 
with their time ... the widest differ¬ 
ences have existed as to his place and 


his achievements. But there are few 
today who will not readily concede to 
him a place among the foremost writers 
of America, whether in prose or in verse, 
and there are not wanting those who 
account him one of the two or three 
writers of indisputable genius that 
America has produced.” 

Poe’s writing makes superb material 
for the gramophone record and Alex¬ 
ander Scourby’s performance in this 
most horrific tale is measured and con¬ 
vincing to a masterly degree. Briefly, 
the*story is that the raconteur has just 
had sentence passed upon him by the 
Spanish Inquisition and finds himself 
confined to the dungeons beneath the 
city to await his fate which slowly and 
gruesomely reveals itself. 

The terror mounts by inescapable 
degrees until the listener, like the hero, 
reaches the limits of human endurance 
and casts in his lot with the wretch, 
whatever the outcome. It is this final 
identification that is the mark of Poe’s 
ability to extract from human experience 
all the mystery, horror and doubt that 
lie somewhere just beneath the surface 


OILY GENIUS: "A story that that wonderful woman Dame Ethel 
Smyth told me herself was how when she was a young student in Leipzig, 
she was to have the tremendous thrill of being invited to a meal at which 
she was to meet Brahms. She was in much awe of the great composer, 
but her awe vanished when, after taking the last sardines out of a tin, 
Brahms picked it up and gulped down all the oil left in it/' (Sir Compton 
Mackenzie, broadcasting in B.B.C. "Woman's Hour",) 

UNENDING QUEST: "One has to remember that every experiment 
that one does in science, particularly in astronomy, generally opens more 
problems than it solves/' (Sir Bernard Lovell, in a B B C. World Service 
program about the exploration of space.) 


Now available 
ADC Stereo ‘60’ Amplifier 



WRITE or CALL For Price on This Unit. We know you will be pleasantly surprised. 
TECHNICAL SPECIFICATIONS. 


CAROL CHANNING in the original 
story “GENTLEMEN PREFER 
BLONDES.” Caedmon TC 1148 
(Mono). 

To most people outside America, 
“Gentlemen Prefer Blondes” is Marilyn 
Monroe and the film she made in 1953 
but the story of Lorelei began as a series 
of sketches in “Harper’s Bazaar” as long 
ago as 1925; Anita Loos’ classic became 
a best-seller in book form in 1926. By 
1949, it was a hit musical on Broadway 
and the star was none other than the 
star of this 1962 recording, Carol 
Channing. 

Carol Channing is one of the great 
personalities of the American musical 
theatre and was only recently the centre 
of some controversial electronic experi¬ 
ments directed at assessing audience 
reaction to television programs in ad¬ 
vance of full production. But Miss 
Channing’s talents exceeds the confines 
of a mere musical and her performance 
as the Cat in “Archy And Mehitabel” is 
a gem among the literature of the spoken 
word on record. 

The story of “Gentlemen Prefer 
Blondes” could be summarised as a 
picaresque comic characterisation based 
on the real observations of a wide-eyed 
blonde who allows only gentlemen of a 
certain balance to vie for her favours. 
In this hilarious revelation of Lorelei’s 
adventures, the scene is mainly Paris and 
the episodes mainly wild. 

Throughout the entire farcical proceed¬ 
ings, however hotly pursued by wolfish 
Frenchmen, panting Englishmen and 
raging wives, the heroine nimbly and 
nobly pursues her own goal—the dia¬ 
mond tiara of her dreams. It is of interest 
that James Joyce was so taken with this 
flimsy plot that even when he was losing 
his eyesight, he devoted hours to reading 
the book. In a letter written on Novem¬ 
ber 8, 1926, Joyce wrote: “I have been 
reclining on a sofa reading Gentlemen 
Prefer Blondes’ for three whole days.” 
However, his further critical comments 
have never been published. . . . 

This recorded performance includes 
about one-third of the original novel, 
cleverly and convincingly edited by 
Howard Sackler, who directed the pre¬ 
sentation. Vintage hit tunes of the 

twenties played by Charlie Katz and 
His Stonegrove Serenaders add the final 
touch of authenticity. 

★ ★ ★ 

THE POEMS OF JAMES STEPHENS 
read by the author. Caedmon 744. 

Arthur Luce Klein who produced this 
record describes his first sight of James 
Stephens at a lecture recital in the 

Great Hall of a mid-western university, 
“He was half sitting, half curled up on 
the edge of his chair, his hands folded 
in his lap as if he were waiting for the 
bun and jam for being a good boy. It 
was the first poet I’d ever seen so I took 
a long, hard look. He was a slight, deli¬ 
cate-looking man with a bit of grey 
hair that grew thick around the back 
of his neck and over the top of his 
ears. He looked as if he were wearing 
a grey halo that had slipped down; I 
thought that he looked as if he might 
have been descended from a leprechaun.” 


Power output per channel (IHFM Method) 
at 4, 8 and 16 ohm impedancejs: 

Music Power 30 Watts 
Steady State 22 Watts RMS 
Total Harmonic Distortion at rated power 0.5% 

Intermodulation Distortion.0.8% 

Power band width at rated distortion 20-20,OOOcps 
Frequency response plus/minus 2 db 

10-100,OOOcps 

Signal for rated power output 

Mag. Phono at 1 KC (Standard RIAA) 

Equalisation.2mv 

Tuner Input.100 mv 

Tape (RCDR) Input.100 mv 

Tape Output.100 mv 

Min. recommended load resistance on tape 

out.25k ohms 

Speaker Output Impedance . . 4, 8 and 16 ohms 


Hum and Noise: 

Signal to noise ratio (loudness control 

at min.) ... —80db 

Tuner Input... —78db 

Tape (RCDR) Input.—78db 

Mag. Phono (Standard RIAA) .. —55db 
Stereo Separation (at 1 kc) 

Phono Magnetic.65db 

Tuner.65db 

Tape Input.65db 

Tone Controls: 

Treble at 10 kc .. lOdb boost: I5db Cut 
Bass at 50 cps . . 15db boost: 15db Cut 
Contour: Up to 10 o’clock . . max. 5db boost. 

at 50 cps 

Past 10 o’clock.response linear 

Range of line voltage . . 220-240 Volt, 50 cps. 
Power Consumption at 240 Volts, 50 cps: 

Idling . . 10 Watts 

Half Power .50 Watts 

Full Power.75 Watts 


CLOW SOUND SYSTEMS 

1340 MALVERN ROAD. MALVERN, VICTORIA 

Telephone: 20-4169 
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IN HI-FI smio EQUIPMENT BY CLASSIC 

Based on the R. & H. Playmasfer 106 and 101 Amplifiers with these added features:- 


• Loudness control giving bass boost at low volume, 

• Sensitivity switch — normal or wide band. 

• Provision for tape recorder with separate record-play 
switch. 


• Calibrated dial available for all states showing main 
stations in larger type. 

• Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1,600 K.C. • EM84 tuning indicator giving accurate 
tuning with ease. • Two channel tone control stage with separate bass and treble controls. • Input facilities with 
switching for pick-up and stereo or mono tape recorder for record or play back. • Chassis is plated and mounted in 
attractive and durable metal case finished in grey with control panel in black and silver with matching knobs. • 
Valves used:—4 6GW8, 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2,210 diodes. 


106 UNIT WITH TUNER 101 UNIT WITH TUNER 


• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented 

output transformers giving a frequency response of 20 
t.30,000cr*>. $115.50 (£57/15/-) 

106 AMPLIFIER WITH GARRARD CHANGER 


• Output 11 watts per channel (22 watts). 

# Incorporating Ferguson type O.P. 387 grain oriented 
output transformers giving a frequency response of 20 

to 30,000 cycle.. $119.50 (£59/15/0) 

101 AMPLIFIER WITH GARRARD CHANGER 


and Hi-Fi Speakers 

Type 3000 changer fitted with 9th Sonatone ceramic cart¬ 
ridge and diamond stylus and two Magnavox 8WR or Rola 
8CM. 8in Hi-Fi speakers. 


and Hi-Fi Speakers 

Type AT6 changer fitted with Sonatone 9TA ceramic cart¬ 
ridge and diamond stylus and two Rola 12PX 12in speakers 
or two Philips 9710 dual cone Hi-Fi 8in speakers 


$160.00 (£80) freight extra $190.00 (£95/0/0) 


NEW "NYTONE" SOLID STATE HI-FI STEREO AMPLIFIER 



SPECIFICATIONS 

OUTPUT POWER: 6 watts, 3W + 3W. 
FREQUENCY RESPONSE: 30 to 15,000 
cycles. 

OUTPUT IMPEDANCE: 4 to 16 ohms. 
TRANSISTORS: 10 transistors plus 2 diodes. 
SELECTOR: Tuner or phono. 

MODEL STR700 $40 


NEW PLAYMASTER 106 AMPLIFIER WITH TUNER 


AMPLIFIER and TUNER 



$104.00 (£52) Freight 


SPECIFICATIONS 

• Output 8 watts per channel (16 watts). 

• Ferguson O.P.412 Oriented Grain Output Transformers 
with a frequency response of 20 to 30,000 cycles. 

• Inbuilt Tuner with EM84 Tuning Indicator, Calibrated 
Dial Scales. Available for all States. 

• Loudness control giving bass boost at low volume. 

• Valves 4-6GW8. HAu7, 6N8. 6AN7, EM84 and 2- 
210 Rectifiers. 

• Switching and Input Facilities for Pick-up and Tape 
Recorder (Stereo or Mono). 

• Supplied in self-contained case finished in grey baked 
enamel with Control Panel in black and silver with 
matching knobs. 

• Fully Guaranteed. 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N. S. W. PHONE 71-2145 
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NEW ALL TRANSISTOR STEREO AMPLIFIER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 


MODEL 
C 2 00 



$110.00 

(£55/0/0) 

Freight Extra 


POWER OUTPUT: 12 watts per channel R.M.S. (24 watts total). 

FREQUENCY RESPONSE: From 20 cycles to 20,000 cycles ± ldb. 

HARMONIC DISTORTION: Less than 1 per cent. 

HUM AND NOISE: Aux. 70db. Mag. 50db. 

INPUT SENSITIVITY: Mag. 3mv. tape head 3mv., Aux. 150mv, Tuner 150mv. 
EQUALIZER: Mag. RIAA, Tape hd. NARTB. 

TONE CONTROL: Bass 50c/s ± 12db. Treble 10kc/s±12db. 

LOUDNESS CONTROL: 50c/s + 12db. 

RUMBLE FILTER: 50c/s - 8db. 

DIMENSIONS: 13 3/8in wide, 4 l/8in high by lOin deep. 

PROVISION FOR STEREO HEADPHONES WITH SPEAKER - HEADPHONE SWITCH. 
MOUNTED IN OILED WALNUT TIMBER CABINET 


NEW ALL-TRANSISTOR A.M. TUNER WITH PRE-AMPLIFIER 



$39.00 (£19/10/- 

Post and packing: N.S.W. IS/. 


Suitable for use with all valve or transistor Hi-Fi amplifiers, tape recorders or 

P.A. amplifiers. 


SPECIFICATIONS 

Frequency coverage 530 to 1600 K.C. Bandwidth 8.5 K.C. Inbuilt aerial, pro¬ 
vision for external aerial. 240 volt A.C. operation. Dimensions lOiin x 6in x 3iin. 
Output variable from 150mv to 1.3 volt. 



CABINET 
DIMENSIONS 
IB" i 12" i 7" 


PLAYMASTER 
BOOKSHELF LOUD 
SPEAKER SYSTEM 

Complete unit, built, wired and polished 
in walnut, teak or maple. 

$30 (£15.0.0) 

Post and packing: 

N.S.W. $1.50, Interstate $2.50 

Complete kit of parts less Cabinet but 
including Speakers, Inductance, Condenser, 
Resistor, Innabond and Speaker Silk. 

$17.50 each 

Available 7Vi or 15 ohm impedance. 
Above units also available with SWR 
Speaker in place of the 6WR at 30/ extra. 
Dimensions 21in x 13*itn x 8VSin. 


THE NEW MULLARD 
BOOKSHELF MINI 
SPEAKER UNITS 

As featured in "Milliard Outlook," 

April, 1966, issue. 

These units designed by Mullard and Magnavox 
engineers compare favourably with imported 
B/S Speakers costing more than twice the 
amount and are ideal where space is limited. 
Incorporates the Magnavox 6WR 6in Speaker 
and the new 3TC Mk 11 tweeter frequency 
response, 50 to 18,000 cycles. Power rating 
max. 8 watts. Polished in rosewood, teak, 
maple or walnut. 

Available in 7V4 or 15 ohm impedance. 

$27 (£13/10/-) each 

Post and packing: N.S.W. $1.5f, Interstate $2.5i 



CABINET 
DIMENSIONS 
Min x Bin x Bin 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71-2145 
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FOR PROFESSIONAL REQUIREMENTS 
AND AMATEUR DESIRES! 



w■ 




Amateurs Can Enjoy Professional Results 
without paying professional price. This com¬ 
pact model is a 4-track stereo/monaural record and 
playback tape recorder. It is light in weight and 
even ladies can carry it gracefully with ease. You 
get the same Akai quality at this surprisingly low 
price. It has a frequency response of 40 to 18,000 


cycles per second; 3-speed UK, 3%, and 7}4) and 
15ips optional two built-in speakers; automatic 
stop; simple changeover to AC power. This Akai 
Model 1710 is selling exceptionally well in the 
United States under the brand name Roberts 1630. 
The matching stereo speaker Model SS-30 is also 
available. 




CROSS-FIELD HEAD PLUS 
VERTICAL STEREO 

4 track stereo/monaural 
record and playback 
speeds (1A, 3%, 7A and 
5 ips) 

Frequency response — 30 
to 25,000 cps at 7 A ips 



MODEL X-355 

SOLID-STATE STEREO PLUS 
CROSS-FIELD HEAD 

* Music power 50 watts 
5j« Automatic reversing and 
repeating playback 
5k 4 heads, 3 motors, 

3 speeds (15 ips optional) 
>k Frequency response-30 
to 24,000 cps 



MODEL X-300 

IQA” REEL STUDIO TYPE 

STEREO TAPE RECORDER 

5k Cross-field head plus 50 
watts solid state amplifier 
5k 4 track stereo monaural 
record and playback 
5k Frequency response-30 to 
24,000 cps at 7A ips 


N.S.W. : Magnecord Australiasia Pty., Ltd. 

210 Clarence St., Sydney 

Victoria : Maurice Chapman & Co., Pty., 

Ltd. 

P.O. Box 7, North Balwyn 
Queensland : Chandlers Pty., Ltd. 

399 Montague Rd., West End, Brisbane 
S.A.: Nell Muller Pty., Ltd. 

8 Arther St., Unley 
W.A. : Tedco Pty., Ltd. 

579 Murray St., Perth 


AKAI 

TAPE RECORDER 

AKAI ELECTRIC CO., LTD. 

tmJ HIGASMIKOJIYACHO OHTA KU TOKYO JAPAN 



MODEL X-100D 
SOLID-STATE STEREO PLUS 
CROSS-FIELD HEAD CUSTOM 
DECK 

5k 4 track stereo/monaural 
record and playback 
5k 4 speeds (1 A, 3 K, 7'A and 
15 ips optional) 

5k Frequency response—30 
to 23,000 cps at 7A ips 
MODEL AA-5000 
110 WATTS SOLID STATE 
STEREO PRE-MAIN 
AMPLIFIER 

5k Silicon power transistors 
5k Electronics protection 
circuit 

5k Filters for high and low 
5k Completely O.T.L. system 
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VARIETY FARE 


“ELECTRONICS Australia” 
Staff Review Panel 


Devotional 

WORSHIP With The Laymen Singers. 
Directed by Ben W. Allen, with the 
Paul Mickelson Orchestra. Stereo, 
Supreme SS2030. Also available in 
mono SM-1030. (Supreme Produc¬ 
tions Ltd., Box 15, Footscray, Vic.) 
Interest: Male chorale. 

Performance: High standard. 
Quality: Mostly good. 

Stereo: Well spread. 

Sponsored by the American Baptist 
Convention, the Laymen singers is a 
group of dedicated Gospel singers who 
present a weekly program over about 
130 radio stations in the United States 
and abroad. 

As I have remarked in previous re¬ 
views, they constitute an extremely 
talented group, well directed, well disci¬ 
plined and well balanced. They are join¬ 
ed on this disc by the Paul Mickelson 
Orchestra but I would hesitate to state 
to advantage, at least in those tracks 
where the brass choir is used. To my 
ear, the sound in these tracks is over- 
dramatised, over complicated and riding 
the limits of the recording system. On 
the other hand, you may like the brass 
sound, so favoured on the American 
Gospel scene. 

The titles: Faith of Our Fathers — 
Saviour Like A Shepherd Lead Us — 
Near To The Heart Of God—Jesu, Joy 
Of Man’s Desiring — Our God Is A 
Rock—The Lord’s Prayer—Lo, God Is 
Here—Treasures Of Heaven—Dear 
Lord And Father Of Mankind—Halle¬ 
lujah, Amen. 

One that will exercise different likes 
and dislikes. I think you should hear it 
for yourselves. (W.N.W.) 

★ ★ ★ 

BLESS THIS HOUSE. Great Music Of 
Faith And Inspiration. The Mor¬ 
mon Tabernacle Choir, directed by 
Richard P. Condie. With Eugene 
Ormandy and the Philadelphia Or¬ 
chestra. Stereo, CBS SBR-235,158. 
Interest: Esteemed devotional music. 
Performance: Superb. 

Quality: Good. 

Stereo: Excellent. 

Whatever reservations I might have 
had about the Laymen Singers’ album 
reviewed above, I certainly have none 
about this one. 

This is a large mixed choir, backed 
on occasions by a full symphony orch¬ 
estra and at other times by a large pipe 
organ. But, with the possible exception 
of “Hallelujah Chorus” on the last 
track of side 1, the sound is transparent 
and just sufficiently remote for the rich 
ambient of the tabernacle to come 
through in the background. 

Nor is there any suggestion of harsh¬ 
ness or overstatement. 

The music itself is certain to have 
the widest possible appeal: Bless This 
House (Taylor—Brahe)—Holy Art 


Thou (Handel)—The Palms (Faure)— 
The Lord’s Prayer (Malotte)—The King 
Of Glory (Parks)—Hallelujah Chorus 
(Handel)—Jesu, Joy Of Man’s Desiring 
(J. S. Bach>—Lamb Of God (Dett)— 
How Lovely Is Thy Dwelling Place 
(Brahms)—O Lord Most Holy (Franck). 

This is a record I can thoroughly re¬ 
commend. Play it with a little more 
than the usual bass, a little less than the 
usual treble. (W.N.W.) 

★ ★ ★ 

THE LIVING BIBLE. 4—“Let My 
People Go.” Sir Laurence Olivier 
reads from the Old Testament. 
Mono. HMV ALP-1936. Released 
through the World Record Club. 
Interest: Bible readings. 
Performance: Compelling. 

Quality: Good. 

Having just recently reviewed number 
II of this series, some may wonder at 
this mention of number 4. The explana¬ 
tion is quite simple: The World Record 
Club is re-issuing the series and new 
stocks are available of early records in 
the series. 

For those who have not encountered 
them before, the discs were originally 
produced by H.M.V. and come in a 
lavish folder, illustrated with colour 
plates of mediaeval works of art. It 
carries the full text, as read most cap¬ 
ably by Sir Laurence Olivier. The ex¬ 
cerpts are bridged by brief musical 
stanzas selected by Cyril Ornadel. 

“Let My People Go” links together 
“The Flight from Egypt,” “The Ten 
Commandments,” “Jericho” and “The 
Song of Deborah.” Most of it is anecdo¬ 
tal and the reading, for me, had less 
appeal than the disc reviewed earlier: 
Number 11, “Comfort Ye My People,” 
based on the writings of Isaiah. 

But, of course, the Old Testament is 
not just Isaiah and this recording de¬ 
serves as much a place in the complete 
set as the writings of the esteemed 
prophet or the poetry of the Psalmist. 
(W.N.W.) 

★ ★ ★ 

LEWISHAM HOSPITAL SISTERS’ 
CHOIR (The Little Company of 
Mary). Universal Record Club, 
Mono U-777. 

Interest: Catholic liturgy and 

hymns. 

Performance: Unaffected but satis¬ 
fying. 

Quality: Good. 

This disc was reviewed in these col¬ 
umns when it was originally released 
under the Festival label three years ago. 
As a member of the same faith I should 


like to add a few comments to those 
of the original reviewer. 

There hav e been many records made 
of choirs from famous convents and 
monasteries noted for their singing, but 
I personally found the simple, unaffect¬ 
ed singing of the sisters on this disc 
more satisfying emotionally than the 
more polished performances of the other 
groups I have heard. 

Lay members of the Catholic Church 
will recognise the Adoremus and the 
Tantum Ergo from the Benediction 
service, but the other extracts from the 
liturgy are not so well known, and are 
presumably from the office of the order. 
The hymns are not the familiar and 
popular ones of the laiety but, as sung 
by the sisters, they sound very well. 

The sound quality is not as good as 
one would like it to be, no doubt be¬ 
cause of the limitations of extra-studio 
recording. But one does not buy this 
type of record primarily for sound qual¬ 
ity and what one loses in high fidelity 
is more than compensated by atmosphere 
in this case. 

Adoremus—O Sanctissima—Tantum 
Ergo—Ave Maria—Regina Coeli Jubila 
—Haec Dies—Our Lady of Good Coun¬ 
sel—Magnificat and Antiphon—O Glori- 
osa Virginum—Veni Sponsa Christi. 
(H.A.T.). 


EKCO - STYLUS 

RADIOGRAM NEEDLES 


• IT HAS TRULY BEEN SAID: 

• "ECKO-STYLUS IS THE ROLLS- 
ROYCE AMONG NEEDLES!" 

• EKCO-STYLUS IS THE NEEDLE 
WHICH IS FASHIONED BY 
CRAFTSMEN. 

• EKCO-STYLUS COMPLEMENTS 
YOUR RECORDS AND MAKES 
YOU REALLY HEAR THE DIFFER¬ 
ENCE. 

• YOUR NEEDLES NEED REGULAR 
CHECKING FOR WEAR FAC- 
ETS—HAVE IT EXAMINED FREE AT 
OUR NEEDLE CLINIC. 

ALWAYS INSIST OH EKCO-STYLUS! 

Full range available at all good 
Music Houses. 


inquiries: 

ERNEST KUENZLI 

PTY. LIMITED 

60 HUNTER ST., SYDNEY 
N.S.W. PHONE; 28-6991 


A KNOB FOR SPECIAL EQUIPMENT 


Made in Australia by Positronics 

Your finest work is worthy of the finest knobs 

Positronics knobs are distributed by 

ACME ENGINEERING CO. PTY. LTD. 

132 BURWOOO ROAD, BURWOOO. VICTORIA. 
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The most enjoyable collection of Broadway Musical Comedy hits ever 
assembled in a record set! The Reader's Digest 10-record set 


O O O O O 

FREE 12" L.P. IF YOU ACT NOW! 

If your order is received before the end of October you 
will receive a free 12" L.P., “Broadway Show Stoppers". 


10 SUPERB LONG-PLAYING RECORDS IN 
SPECTACULAR DYNAGROOVE SOUND. 


ALL FOR 
ONLY 


$29.99 


(payable in 6 easy monthly instalments) 

If this record set were available in the 
retail stores you would expect to pay 
$52.50, but Reader’s Digest offers it to 
for almost % price. 

USE OUR INSTALMENT PLAN. 

You may pay for your records in easy 
interest-free instalments, but you need 
no money now. Play them first for 
ays free before deciding to buy! 


Simply mail this coupon today. 

Reader’s Digest Assoc., Pty. Ltd., 
Box 65, G.P.O., Sydney 

accept your offer. Please send me one set of "120 
Hit Songs from Broadway" for 10 days free trial. 

□ Tick (*) here for STEREO 


(PLEASE PRINT) 


ADDRESS.. 


STATE... 


I 


J| 

I understand this places me under no obligation and l| 
if not satisfied l may return the set and owe nothing. 


120 


OF THE GREATEST SHOW 
SONGS EVER WRITTEN! 


These are some of the wonderful Broadway songs 
in this remarkable album: Hello Dolly • How Are 
Things In Glocca Morra • Seventy Six Trombones 

• People • Shall We Dance • Younger Than 
Springtime • With A Little Bit of Luck • Just 
In Time • Tonight • The Sound of Music • On 
the Street Where You Live • Some Enchanted 
Evening • If I Loved You • Till There Was You 

• Wunderbar • On A Clear Day You Can See 
Forever • Mack The Knife • If Ever I Would 
Leave You • Getting To Know You • Time On 
My Hands • Our Language of Love • They Didn’t 
Believe Me • I Didn’t Know What Time It Was 

• Whatever Lola Wants • Night and Day • Easter 
Parade • So In Love • June Is Bustin’ Out All 
Over • My Heart Belongs to Daddy • Once In a 
Lifetime • As Long As He Needs Me • Hernando’s 
Hideaway • Everything’s Coming Up Roses • 
Small World • Sit Down You’re Rockin’ The 
Boat • Once In Love With Amy • And This Is 
My Beloved ■ Heat Wave • Speak Low • I’ve Got 
A Crush On You • The Night Was Made For 
Love • Embraceable You • Body And Soul • You’re 
The Top • September Song * The Surrey With 
The Fringe On Top • Do-Re-Mi • Something To 
Remember You By • I’ve Told Every Little 
Star • Thou Swell • Hey Look Me Over • Of Thee 
I Sing • Where Or When • Oklahoma! • The Lady 
Is A Tramp • Making Whoopee! • I Could Write 
A Book • And many more. 

All these hits are outstandingly performed by a 
great cast of 10 top soloists, 8 leading orchestras 
and 4 thrilling choral groups. And the fabulous 
DYNAGROOVE sound puts you “right there in 
the front row”! 


no 
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Instrumental, Vocal & Humour 


THE BLUE DANUBE—Johann Strauss. 
The Vienna Philharmonic Orches¬ 
tra conducted by Josef Krips. Decca 
Ace of Diamonds stereo SDDA 
133. Also in mono on ADDA 
133. 

Interest: Strauss waltzes. 
Performance: Disciplined but very 
warm. 

Recording: Excellent 
Stereo: Wide, smooth. 

I think this is about the best recording 
of Strauss waltzes I’ve heard to date. 
Krips and the Vienna Philharmonic play 
with great discipline and precision, as 
one might expect, yet they manage to 
combine this with such a warmth and 
freshness that one finds it almost dif¬ 
ficult to remind oneself that one isn*t 
back in the 80s at one of those grand 
Viennese balls. Certainly a much 
warmer performance of Strauss than one 
gets on many other discs. 

The pieces played are “Blue Danube” 
— “Acceleration”—“Emperor”—’’Roses 
From the South”—“Pizzicato Polka.” 

The recording is of excellent quality, 
and the stereo is smoothly spread. For 
Strauss lovers, a disc well worth hearing. 
(J.R.) 

★ ★ ★ 

PETER AND THE WOLF, Prokofiev. 
Narration with full symphony 
orchestra. Mono, Universal Record 
Chib. UM-680. 

Interest: Tale to music. 
Performance: Well done. 

Quality: Good. 

For anyone wishing to introduce their 
children to the symphony orchestra and 
the sound imagery of musics it is hard 
to imagine a more effective and entranc¬ 
ing way to do it than through Proko¬ 
fiev’s famous “Peter And The Wolf.” 
It is a simple tale: Grandfather, a boy, a 
wolf, a cat, a bird and an ill-fated duck. 
Each has his characteristic instrument 
whose sound matches the action of the 
story. 

The jacket does not identify the 
orchestra, the conductor or the narrator 
but don’t let this put you off—the whole 
presentation is excellent and well up 
to the standard of any of the other 
“Peters” I have heard (although this one 
does take up both sides). If you have 
children or grandchildren of junior age, 
this one would be well worth adding to 
your collection. (W.NW.) 

★ ★ ★ 

LIGHT ORCHESTRAL FAVOURITES. 
The Viennese Promenade Orchestra 
conducted by Hans Hagen. Festival 
stereo, SFL-931,843. (Also in mono 
on FL-31-843.) 

Interest: Light classics. 

Performance: A little rigid. 
Recording: Very good. 

Stereo: Smooth, wide. 

This disc is a further release in the 
Festival series of light orchestral fav¬ 
ourites originally recorded on the Swiss 
“Elite Special” label. It features Hans 
Hagen and the Vienna Promenade 
Orchestra playing a dozen more familiar 
snippets, many of which will be 
familiar: 

“Petersburg Sleigh ride”—“Serenade”— 
“Japanese Lantern Dance”—“Souvenir” 
—“The Glow Worm”—‘The Guard 
Parade Of Gnomes”—“Parade Of The 
Wooden Soldiers”—“Poems And Idylle” 
—Serenade from “The Millions Of 


Harlequin”—‘The Skater’s Waltz”— 
“Moonlight On The Alster”—Toselli’s 
“Serenade.” 

The playing is quite lively, although 
a little rigid. The recording is of high 
quality, with bright treble and low 
noise. The stereo is smoothly spread. 

If you like the music, a disc worth 
hearing. (J.R.) 

★ ★ ★ 

BALLET FOLKLORICO OF MEXICO. 
Musical co-ordinator Ramon Noble. 
RCA Records stereo, SL101712. 

Interest: Mexican folk music. 
Performance: Bright, rhythmic. 
Recording: Excellent, 

Stereo Quality: Fine. 

A disc featuring many of the 
Mexican folk tunes played by the Ballet 
Folklorico of Mexico on their recent 
tour of Australian cities. It makes very 
exciting listening, with bright and 
rhythmic tunes, lively playing and warm 
singing. 

The tracks are titled—“The Gods”— 
“Traditional Tunes Of Michoacan”— 
“The Revolution”—“Le Huasteca”— 
“The Tarascans”—“Fiesta In Veracruz” 
—“Dance Of The Quetzals”—“Wedding 
In Tehuantepec”—“The Rattlers Of 
Tuxpan”—“Sugar Harvest In Tamaup- 
lipas”—‘The Deer Dance”—“Jalisco.” 

The recording is of excellent quality, 
and the stereo is used to good effect. 

Recommended, especially for those 
who liked the live performance. (J.R.) 
★ ★ ★ 

ATHENA—The New Sound of Greece. 
Popular hits of modem Greece, 
arranged and conducted by Takis 
Athinaios. Featuring Zoitsa Kou- 
roukli and Thanos Samios. CBS 
stereo, SBP 233316. 

Interest: Modern Greek music. 
Performance: Lively, tuneful. 
Recording: Excellent. 

Stereo quality: Widespread. 

A highly enjoyable recording of 
modern Greek popular tunes and songs, 
this one. The arrangements are bright 
and imaginative, the playing warm and 
the singing fine. Those with the faintest 
trace of Greek blood in their veins 
should find it quite irresistable, almost 
after the first few bars. 

The tracks presented are — Zorba’s 
Dance — Horismos — Hathikes — 
Athina — Never On Sunday — O Kyr’ 
Andonis — Hassapiko Politiko — San 
Sfiriksis Tris Phopes — Sto Periliali 
To Krife — Ki’ and S’ Agapo Den S’ 
Orizo — T’Asteri Tou Veria — Kato Sto 
Yialo. To those who are as yet un¬ 
familiar with Greek music, Zorba’s 
Dance and Never On Sunday would be 
good tracks to sample. They’re great! 

The recording and stereo are excellent. 

Highly recommended (J.R.). 

★ ★ ★ 

RITUAL FIRE DANCE. The Phila- 
delphia Orchestra conducted by 
Eugene Ormandy. C.B.S., Stereo 
SBR 235164. 

Interest: Light classics. 

Performance: Rousing. 

Quality: Excellent. 

Stereo: Normal spread. 

The common theme to this selection 
of popular light classics is that they are 
all associated with the idea of dancing. 


Some are from classical ballet, some are 
traditional dance forms, some are stage 
music for some special dance activity. 
These are played with great gusto by 
the famous Philadelphia Orchestra, who 
are noted for theiT performance of 
orchestral fireworks, so that the result 
is exciting listening indeed. 

The de Falla piece from which the 
disc takes its name is the first track on 
the second side and one is forced to 
the conclusion that the title is the result 
of lack of inspiration. Perhaps this 
piece is more popular than I give it credit 
for, but personally I always thought this 
to be one of de Falla’s most uninspired 
pieces, bordering on the vulgar and quite 
untypical of the refined style generally 
found in this composer’s works. The 
rest of the pieces are mostly full of 
good humour and very lively, typifying 
the happy atmosphere of the dance in 
every land. 

Tarantella, Cossack Dance and 
Can-Can from “Boutique Fantasque” 
(Rossini-Respighi) — Dance Of The 
Hours (Poncielli) — Hungarian Dance 
No. 5 (Brahms)—Ritual Fire Dance (de 
Falla)—Dance Of The Comedians 
(Smetana)—Dance For Six from “Wil¬ 
liam Tell” (Rossini) — Polka from 
“Schwanda The Bagpiper” (Weinberger) 
—Polonaise from “Eugene Onegin” 
(Tchaikovsky). (H.A.T.) 


"INNERBOND" (Regd.) 

BONDED 

ACETATE 

FIBRES 

For packing in 

SPEAKER ENCLOSURES 

A new resilient Bonded Waddinq made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 
"INNERBOND" is light, clean dust free and 
easy to handle. Because all the fibres are 
bonded "INNERBOND" will hang as a "cur¬ 
tain" and will not fracture or break down 
due to vibration. 

"INNERBOND" is odourless, highly resistant 
to attack by bacteria or fungus and is vermin 
repellent: "INNERBOND" at l4oz sq. yd. 
has a nominal thickness of I" and at tnls 
density is recommended as a packing in 
Speaker Enclosures for Sound Absorption. 

STOCKISTS 

SYDNEY—Arrow Electronics Pty. Ltd., 432 
Kent St.; Broadway Electronics Pty. Ltd., 
Broadway and City Rd. 

MELBOURNE—J. H. Magrath and Co. Pty. 

Ltd., 208 Little Lonsdale St. 

BRISBANE—A. E. Harrold Pty. Ltd., 123 

Charlotte St. 

ADELAIDE—Duncan Agencies, 57 Woodville 
Rd., Woodville; General Accessories, II 
Flinders St. 

PERTH—General Accessories, 44 Milligan St. 
If unobtainable 

For I sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories . 
to the manufacturers 

WONDER WOOL 

PTY. LIMITED. 

87 James Street', Leichhardt, N.S.W. 
BOX 548 — G.P.O., SYDNEY. 
Phone: 56-2780. 
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Truly important news for Australian music lovers . . . 
the complete range from two of the United Kingdom’s 
foremost electronics manufacturers wilt now be available 
through Encel Stereo Centres . . . and Encel prices must 
make “Connoisseur” and “Truvox” products extremely 
attractive to the audiophile who demands high quality 


equipment. Generally Encel prices will be parallel to, or 
less than, U.K. equivalents ... a price structure previously 
unheard of in Australia. All models are fully guaranteed, 
complete stocks of spare parts are available in Encel service 
centres in Melbourne and Sydney. Mail orders? Of course 
... we care-pack and freight anywhere! 


CONNOISSEUR ’’CLASSIC' TURNTABLE 


lonnoissmir / 

CONNOISSEUR CRAFTSMAN 2-SPEED 
TRANSCRIPTION TURNTABLE 


CONNOISSEUR CRAFTSMAN 
3 SPEED TURNTABLE. 


Ill 


Here is perfection in a precision 3 speed trans¬ 
cription turntable . . . and at a price to ensure 
a ready market. Fitted with a 12“ non- 
ferrous lathe turned turntable and a hysteresis 
synchronous motor. 4 p.c. speed variation may 
be made quickly and precisely. Built in 
illuminated stroboscope. 

ENCEL PRICE: $67.50 (£33-15-0) 


Very popular overseas, the Craftsman features 
two fixed speeds and a full 12“ lathe turned 
non-ferrous turntable. This precision instru¬ 
ment employs a hysteresis synchronous motor 
which is dynamically balanced . . . wow is 
0.15 p.c.. flutter 0.1 p.c. and rumble—50db. at 
RIAA characteristics when referred to 7 cm/ 
sec. at 1000 c/s. 

ENCEL PRICE: $49 (£24-10-0) 


lowering 

device, this fine transcription tone arm features 
a single pivot point for both vertical and lateral 
movement and the shell accepts standard Vi" 
mounting cartridges. Height and stylus pressure 
are fully adjustable. 

ENCEL PRICE: $1850 (£9-5-0) 


CONNOISSEUR SCU-1 STEREO CARTRIDGE 


When tracked at 2-4 grams the SCU-1 pro¬ 
vides very pleasing stereo listening . . . with 
excellent separation and perspective. Tip mass 
is l milligram and diamond stylus diameter 
.0005/.0006”. Easily the best stereo cartridge 
at this price. 

ENCEL PRICE: $10.80 (£5-8-0) 


approach to turntable design ... In¬ 
corporates two slow speed synchronous motors, 
one for 33 1/3 r.p.m. and one for 45 r.p.m. 
Turntable is a lathe turned aluminium casting 
—spindles are high quality carbon steel — 
mirror finished. Soft rubber drive wheels dis- 
m use. 


$3350 (£16-15-0) 


1 PICK UP ARM 


TRUVOX TAPE RECORDER PRICES: 

Final price* were not available at the time of preparation of this advertisement 
. . . these prices will depend on tariffs. Contact your nearest Encel Stereo Centre! 


TRUVOX R44 4 TRACK 
PROFESSIONAL RECORDER 



A brilliant new portable tape recorder from 
TRUVOX. All controls interlock, VU meter 
gives positive indication of recording level, 
three speeds (716, 3 Y* and 1 7/8 ips) are in¬ 
corporated. This easy to use recorder is 
fully transistorised. 

ENCEL PRICE: $135 (£67-10-0) 


ENCEL 

ELECTRONICS PTY. LTD. 

HEAD OFFICES 431 Bridge Rd., Rich¬ 
mond, Victoria. Tel. 42-3?62. 

CITY STORE: 18 Bourke St., Melbourne 
Tel. 32-2672. 

N.S.W. 257 Clarence St., Sydney. 
(Ground Floor 2SM) Tel. 29-4563, 
29-4564. 


TRUVOX R102 and R104 
(2 and 4 track) MONO RECORDERS 



Send for reviews . * . they're amazing. Models 
R102 and R104 both feature solid state cir¬ 
cuitry, three heads, three motors and three 
speeds. Frequency response at 7V6 i.p.s. is 
30-17,000 c/s plus or minus 2 db. Separate 
record and playback amplifiers. VU meter. 


THE SOLID STATE TSA 100 STEREO 
AMPLIFIER 



For use with tape recorders, tuners and all 
types of pick-up input . . . and previously sell¬ 
ing in Australia for 4E13S. Power output is a 
full 10 watts R.M.S. into each channel. At 
full output frequency response is 20—20,000 
c/s, plus or minus 1 db. Write for complete 

ENCEL PRICE: $156 (£78) 


TRUVOX STEREO RECORDERS 
MODELS PD 102 and PD 104 



With four pre-amps, each separate and in¬ 
dependent, complete mono and stereo tape 
monitoring facilities are provided. Twin VU 
meters. Mixing buttons for sound-on-sound. 
Separate solid state record and playback ampli¬ 
fiers. Sensitivities match any ancillary equip¬ 
ment of any make. Three motors, three 
speeds. This most sophisticated stereo re¬ 
corder from the U.K. Write for specifications. 
Rave reviews on the PD 102-104 are the 
vogue! 


A COMPLETE RANGE OF 
TRUVOX RECORDERS AND DECKS 
IS NOW IN STOCK... 
PLEASE WRITE OR CALL 
FOR SPECIFICATIONS 
AND PRICES 
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Bargain-priced Tchaikovsky ..... . 


lltllllttlllltllitlUllllf IHIHtlllllf III) tlllt| 


TENDER AND TRIUMPHANT. The Beautiful Music of Tchaikovsky. § 
1812 Overture, Marche Slave, Andante Cantabile. The London 
Philharmonic Orchestra, conducted bv Massimo Freccia. Stereo, 1 
Reader's Digest/RCA Dynagroove CM/CSC-308. 


Interest: Favourite classics. 

Performance: Excellent. 

Quality: Excellent. 

Stereo: Impressive spread, definition. 

In a recent conversation, someone made the remark that no record | 
is cheap unless it is also good — which is probably quite true. Unless | 
a record is played, and enjoyed, its purchase price is wasted. 

There’s no need for any such reservations about this Tchaikovsky | 
disc, which Reader’s Digest are offering for one dollar, no doubt as a 1 

clientele builder. It’s an excellent performance, it’s very well recorded 1 

and the stereo is quite outstanding. 

The 1812 Overture pulsates with bass that is full and round and | 
even near the end, on the inner grooves of Side 1, with orchestra, church 1 

bells and cannon at full bore (!) there is no sound break-up, no obvious | 

tracing distortion. 

For those whose knowledge of the music is limited, the tastefully | 
designed jacket carries a portrait and brief biography of the composer, | 
mention of the conductor and notes on the three items. 

Value that has surely never been bettered. (W.N.W.) 




A TASTE OF HONEY and other 
favourites, played by Living Brass. 
Arranged and conducted by Ray 
Martin. RCA Camden stereo, CAS- 
949 (Also in mono, on CAL-949). 
Interest: “Tijuana” sound pops. 
Performance: Bright, lively. 
Recording: Very good. 

Stereo: Well spread. 

Another disc exploiting the “Tijuatfa” 
or “mariachi” sound currently enjoying 
popularity, this time from Living Brass. 
With bright, lively arrangements and an 
incredibly insistent beat, it would be ideal 
for dancing and parties — although 
hardly the choice for a quite evening of 
relexation. 

The tunes featured are: A Taste Of 
Honey — South Of The Border — 
Brasilia — Some Enchanted Evening — 
Cu-Cu-Cru-Cu-Cu Paloma—The Third 
Man Theme — Life — Happy Pierre — 
Heartaches By The Number — Never 
Too Young. 

The recording is of high quality and 
the stereo well spread (J.R.). 

★ ★ ★ 

SCREEN THEME, Latin touch. Los 
Indies. Festival, Stereo SFL-931, 
972. Also available in mono, FL- 
31972. 

Interest: Guitar group playing film 
themes. 

Performance: Relaxed. 

Quality: Excellent. 

Stereo: Effective. 

One feels that the title of “Los In- 
dios” adopted by this Japanese guitar 
group was chosen more for commercial 
acceptability than for accuracy, since 
their style is not really characteristic 
of South American music. However, 
in all other respects this is an enjoyable 
disc. 

The performers adopt a very leisurely 
attitude toward the music and play in a 
relaxed fashion which I personally 
found very pleasant. There are no 
gimmicks in the arrangements—the 
melody is played by the lead guitarist, 
with harmony from the other members 
playing the same instruments and 
rhythm base provided by the percus¬ 
sionist. Sound quality and stereo ar¬ 
rangement are both quite excellent. 

As the title implies, the 12 tracks all 
feature tunes from films: “Kungsleden,” 


“Thunderball,” “La Ragazza di Bube,” 
“To Love Again,” “The Third Man 
Theme,” “El Solo un Gioco,” “La 
Playa,” Theme from “Jeux Interdits,” 
“II Ferrouiere,” “Unchained Melody,” 
“Summertime In Venice.” (H.A.T.). 

★ ★ ★ 

ST. PETER’S CEILI IRISH BAND. 
Festival, Mono FL-31,949. 

Interest: Irish traditional dance 
music. 

Performance: Authentic. 

Quality: Good. 

A ceili (prounced chaylee) is a social 
occasion in Ireland and other Gaelic 
countries where everybody has a good 
time and dances the traditional jigs, 
reels, hornpipes, etc. The function of 
the ceili band is to provide suitable 
noises for these performances, so that 
the dancers can “batter the floor” in the 
tradition of Phil the Fluter. 

The St. Peter’s Ceili Irish Band does 
this admirably, with sets of traditional 
dances arranged in groups of three in 
the usual manner in Gaelic music, to 
avoid the monotony of too much repe¬ 
tition of the same tune. However, I 
feel that this disc is strictly for dancing, 
as even the most fervent admirer of 
ceili bands is likely to find 40 minutes 
of playing a bit overlong just for list¬ 
ening purposes, even when the per¬ 
formers are as skilful as the St. Peter’s 
group. 

There are 12 selections on the disc, 
the track titles being: Marches—Jigs 
Reels—Hornpipes—Marches—Waltz — 
Reels—Hornpipes—Marches — Jigs — 
Reels—Hornpipes. Since there are three 
tunes in each selection, making 36 in 
all, I must omit these for space reasons. 
(H.A.T.). 

★ ★ ★ 

GREAT THEMES FROM GREAT 
EUROPEAN MOVIES. Mr Acker 
Bilk, clarinet, with The Leon 
Young String Chorale. Columbia 
stereo, SCXO-3576. (Also in mono 
on 330SX-1780). 

Interest: Popular clarinet. 
Performance: Warm, sensual. . . . 
Recording: Excellent. 

Stereo: Widely spread. 

Some really sensual woodwind sound 
on this disc of movie themes played by 
clarinettist Acker Bilk, together with 
some smooth backing by the Leon 



World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 


Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There’s an ORYX designed 
to meet your precise require¬ 
ments. 

Australian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext 279 

' HUM 
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LOOK AT THE RANGE OF EXCLUSIVE Hl-F I MATERIAL AT RECORDED MUSIC SALON 


AMPLIFIERS—ARMSTRONG. HARMON KARDON. 

SHAUB-LORENZ. PiCK-UPS—EMPIRE. 
TURNTABLES—PERPETUUM—EBNER. EMPIRE. 
SPEAKERS—EMPIRE. HECO. ISAPHON. JORDAN 
WATTS. R. & A. 


RADIOS—HACKER. NORMENDE. SHAUB- 
LORENZ. 

STEREOGRAMS—NORMENDE. SHAUB-LORENZ. 
TAPE RECORDERS—OKI. SIEMENS. AMPEX TRU 
VOX. TANDBERG. AKAI. GRUND1G. 


JORDAN 

WATTS 


1 MODULAR 
1 HIGH- 
FIDELITY 
LOUDSPEAKER 
SYSTEMS AND 
DRIVING 
UNITS. 

Sole Agents for 
Australia 
TRUE 
FIDELITY 
23 COLLINS ST. 
MELBOURNE. 


2 A new shipment of Empire 
~ Grenadier Loudspeakers hist 
arrived. Please write for techni¬ 
cal specifications and colour 
brochures for all Empire famous 
Hi-Fi products. 


3 Armstrong 222 integrated, stereo amplifier. Power 
output 10 watts push pull. Frequency response: 30- 
20.000 c.p.s. ldB Power response 35-20.000 c.p.s. ldB 
Harmonic distortion Less than 0.5 p.c. at lK/cs meas¬ 
ured at 8 watts. Decca Deram diamond needle. Gar. 
rard AT6 turntable. 2 Goodmans 8" 

Twinaxiette or Isophon Hi-Fi speakers. 

TOTAL PRICE £109. 


cuic. uar* 

$218 


A Armstrong 227 Stereo tuner 
■ amplifier. 10 watts per channel. 
2 Goodmans 10" Twinaxiette 
speakers or Wharfedale 10” 
Golden RS/DD speakers. Dual 
1010 turntable with Decca Deram 
cartridge. 

PRICE 

£170. 


ca JLJcram 

$340 


IP World’s best Empire cartridge always in stock. 
* Recently reviewed in the "English Gramophone" and 
"Audio and Record" — "English Gramophone" April. 
1966: "Well designed . . . superbly polished . . . Per¬ 
formance is excellent. Exceptional smooth and flat 
frequency response.” "Audio and Record” Feb., 1966 
review: "Smooth quality, extended range at both ends 
of the spectrum with bass and transients particularly 
good stereo separation, excellent virtual freedom from 
hum. Pick-up recommended." 


g Oki Tape recorders beautifully 
U designed. Superb performance. 
Exclusive to Recorded Music 
Salon, for Victoria. Please write 
for catalogues. 


7 Armstrong Integrated 
magnetic input. Taj 


Stereo amplifier Model 221 with • 


kpe recording, play back monitoring fac- 
loudness control fllter_ and monitoring 


8 Empire Troubador 


switch. Beautifully designed. Top class English amplifier. 
Complete with Dual 1009 turntable world famous best quality 
stereo cartridge Empire 888 made in U.S.A. 2 ‘ 

Goodmans I0 T ’ Twinaxiette speakers. PRICE 

£150. 


:st quaiuy 

$300 


turntable 

complete with pick-up arm 
and 888PE cartridge. Armstrong 
221 amplifier 2 Empire Bookshelf 
Imperial Grenadier “ “ 
sneakers. PRICE 
£625 . 


ure Booxsneit 

$ 1,250 


Recorded Music Salon is famous for selling world’s best products for the most competitive prices in Australia. 
Please write for a quotation of any Hi-Fi material you require, and you will be delighted with our service. We 

will care pack and freight anywhere. 

23 COLLINS STREET 
MELBOURNE 
Telephone: 63-6257 


RECORDED MUSIC SALON 


C. PINCZEWSKI 


TRUE FIDELITY 


WHOLESALE AND TRADE ENQUIRIES WELCOME 



^ AUSTRALIAN AGENTS 

^ (/ PTY, LTD. 


PTY.LTD. 


GELOSO 


ALTAVOCE 

A Portable Loudspeaker System 


This is a complete sound amplifying system which 

• Covers an area of over 500 yds. sq. with just 
ONE COLUMN 

• Operates on ordinary torch batteries, or a 12 
Volt Car Battery, or from an AC Power Point 
with Adaptor 

• Weighs only 22lbs. complete with case 

• Packs into a carrying case 39*' x 10" x 6" 

• Can be set up by one person in 60 seconds 

fully transistorised 

The "Altavoce" is ideally suited tor 
Lectures A Conferences A Outdoor Sporting Events or Meetings. 

0 

AVAILABLE FROM ALL RADIO WHOLESALERS or- 
VICTORIA: 8 Bromham Place, Richmond. 

N.S.W.: 64 Alfred Street, Milton's Point. 

W.A.: H. J. HcQUILIAN PTY. LTD., 1017 Wellington Street, Perth. 

QLD.: L. E. BOUGHEN A CO., % Central Avenue, Sherwood. 
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Young String Chorale. The arrange¬ 
ments are warm and bright, and Bilk’s 
fruity sound is closely miked to form a 
distinct pseudo-centre channel. It makes 
exciting and entertaining listening. 

The tracks are titled: From Russia 
With Love — Non Dimenticar — La 
Ronde—Firestar (“To Bed or Not To 
Bed”)—Autumn in Rome—Never On 
Sunday—Warsaw Concerto—La Strada 

— The Good Life — Canto d’Amour 
(“Divorce Italian Style”) — More 
(“Mondo Cane”)—Billy Liar. 

The recording is excellent and the 
stereo strings widely spread. 

For Bilk fans, a must. For others, 
try listening to La Ronde or Never On 
Sunday. They’re hard to resist! (J.R.) 
★ ★ ★ 

THE FRANZ LISZT STORY—Carmen 
Cavallaro at the piano. Calendar 
Records stereo, SR66-93. Also in 
mono on R66-3. 

Interest: Liszt-Cavallaro. . . . 
Performance: Cavallaroesque. 
Recording: Very good. 

Stereo: Fine. 

A disc of arrangements of Liszt music 
by well-known pianist Carmen Caval¬ 
laro. Those who like their music with 
a fairly strong Cavallaro touch will no 
doubt enjoy it very much; but those 
who rather liked the Liszt music as it 
was might be somewhat less impressed. 
Accepted as a Liszt-Cavallaro hybrid, 
it makes quite pleasant listening. 

The tracks are titled Hungarian Rhap¬ 
sody No. 2—Liebestraum—Les Preludes 

— Hungarian Rhapsody No. 13 — La 
Campanella — Concerto No. 1 — Hun¬ 
garian Rhapsody No. 12 — Hungarian 
Rhapsody No. 1 — Spanish Rhapsody 

— Hungarian Rhapsody No. 6. 

The recording and stereo are of a 
high quality, making the disc good value 
for money as an economy pressing. 

(LR.) 

★ ★ ★ 

12 STRING GUITAR! The Folk- 
swingers. Glen Campbell, 12-string 
guitar; Rod Dillard, guitar; Doug 
Dillard, banjo; Dean Webb, bass. 
Festival stereo, SFL-931,932. (Also 
in mono on FL-31,932.) 

Interest: 12-string folk guitar. 
Performance: Swingin’. 

Recording: Excellent. 

Stereo: Wide. 

Originally recorded for the American 
“World-Pacific” label, this disc features 
West Coast 12-string guitarist Glen 
Campbell picking his way very capably 


FRANKIE CARLE. Great Honky 
Tonk Piano Favourites. Elec¬ 
tronic Stereo, RCA Camden 
CAS-950. Also available in 
mono CAL-9S0. 

Interest: Super honky tonk. 
Performance: Never heard better. 
Quality: Outstanding. 

Stereo: Simulated but wow! 

Maybe it caught me in just the 
right mood, but, frankly, I’ve never 
enjoyed a honky tonk album any¬ 
thing like this one. Backed by his 
excellent rhythm group — banjo, 
guitar, percussion, etc., Frankie Carle 
is in superb form, extracting sound 
from the piano that, at times, is 
more akin to harpsichord. 

Mixed up with all the virtuosity 


through a baker’s dozen well-known 
folk tunes. The arrangements are fairly 
straightforward, although quite bright, 
and the backing is good from the Dil¬ 
lard brothers on guitar and banjo and 
Dean Webb on bass. It makes mighty 
enjoyable listening if you’re partial to 
the swingin’ 12-string. 

The tunes are: If I Had A Hammer— 
Black Mountain Rag—Walk Right In— 
Wildwood Flower — The Answer Is 
Blowing In The Wind—Midnight Special 
— Cottonfields — Columbus Stockade 
Blues—Rye Whiskey—Bull Durham— 
Wabash Cannonball—Dark As A Dun¬ 
geon—This Train. 

The recording is excellent and the 
stereo wide. 

For 12-string fans, warmly recom¬ 
mended. (J.R.) 

★ ★ ★ 

FOR MY TRUE LOVE. Laurindo 
Almeida, guitar; Salli Terry, mezzo 
soprano; Martin Ruderman, flute. 
World Record Club stereo, ST-4984. 
(Mono, T-4084.) 

Interest: Love songs, old and new. 
Performance: Delicate, sensitive. 
Recording: Excellent. 

Stereo: Smooth. 

A delightful collection of songs old 
and songs new based on the theme of 
human love, with well-known guitarist 
Laurindo Almeida providing principal 
accompaniment and instrumental inter¬ 
ludes on the guitar and lute. The singer 
is Salli Terry, who will be familiar to 
some as soloist-arranger with the Roger 
Wagner Chorale; Miss Terry has a deli¬ 
cately clear mezzo soprano, and she 
sings with great sensitivity. Her fine 
singing and Senor Almeida’s skilled 
playing makes for most enchanting 
listening. 

In time, in country of origin and in 
style the songs vary quite widely: from 
the traditional North Carolinian lament 
Lass From the Low Countree to con¬ 
temporary Brazilian composer Jayme 
Ovalle’s complex Modinha. There are 
a Jota, a Cancion and a Polo by 
Manuel de Falla; the Op. 50 Pavane by 
Gabriel Faure; the traditional Black Is 
The Colour Of My True Love’s Hair; 
the lovely seventeenth-century galliard 
Come Again, Sweet Love Doth Now 
Invite, by John Dowland; Passarinho 
Esta Cantando, by Francisco Mignone; 
a lute Prelude by Robert de Visee; the 
French-Canadian folk song Au Bois du 
Rissignolet; the eighteenth-century com¬ 
poser Martini’s famous Plaisir d’Amour; 

.—"WOW/" 

— and I think the group deserve 
more mention than they get—is a 
lot of fun as they send up some of 
the old tear-jerkers that belong to 
the same era as the battered upright 
and the coats-off pianist pictured on 
the jacket. 

Memories—Who’s Sorry Now — 
Nobody’s Sweetheart—I Can’t Give 
You Anything But Love—Frankie 
Carle Rag—I Wonder Who’s Kissing 
Her Now—Just A Girl That Men 
Forget—Alexanders Ragtime Band — 
The Prisoner’s Song—The Old Piano 
Roll Blues. 

And the quality is really some¬ 
thing, hard, clean and brilliant. In 
short, at Camden’s price, an album 
that you simply can’t pass up. 
(W.N.W.) 



GRADO 



stereo 

cartridges 


low overall weight and 
very low tip mass, 
gem quality diamond tip 
(regular or elliptical), 
frequency response 10 
to 50,000 c/s. 
vertical tracking angle 
of 15°. 

very low IM distortion, 
high vertical and lateral 
compliance. 


mini-duster 



H. ROWE 


& CO. PTY. LTD. 
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EVER-INCREASING DEMAND AND CONSEQUENT GREA TER 
PRODUCTION IN THE NEW AUSTRALIAN LEAK PLANT 




REDUCES THE PRICE OF LEAK “SANDWICH 


97 


All over Australia professional 
sound engineers and discriminat¬ 
ing audio enthusiasts have created 
an unprecedented demand for the 
new Mk. II Leak Sandwich Speaker 
System. Available in mahogany, 
teak or walnut veneers, this beau¬ 
tifully finished enclosure is still 
the only compact speaker system 
offering substantially linear fre¬ 
quency response. 

No other similarly sized speaker 
system can match the incredible 
performance of the popular Leak 
Sandwich. Purchase of the most 
expensive cartridges and ampli¬ 
fiers can be disappointing without 
effective “end of the line” sound 
reproduction. The Leak Sandwich 
Mk. II is the most musically satis¬ 
fying compact speaker system 
available in Australia. 

Now increased production and 
local manufacture have reduced 
the price considerably; up-grading 
your enclosures to the incompar¬ 
able Leak Sandwich costs less 
than you thought possible. See 
and hear. . . compare price and 


TECHNICAL FEATURES OF THE NEW 
LEAK SANDWICH Mk. II. 

□ Advanced design heavy magnet 
treble unit □ Isolated compartment 
for treble unit to eliminate cross 
modulation □ Air-tight outer cabinet 

□ Interior cabinet surfaces coated 
with unique bituminous material to 
provide complete internal sound ab¬ 
sorption □ Bonded acetate fibre with 
polyutherene lining assures excellent 
bass response and freedom from 
resonance □ The cone of the 13" 
bass speaker is 200 times as stiff as 
conventional speaker units □ Highly 
compliant surround permits long cone 
excursions □ Sound is reproduced 
free of break-up distortion. 


SPEAKER SYSTEMS! 


Australian National Distributors: 


\ Head Office: 28 Elizabeth Street, Melbourne, Vic. Tel. 68 8211, 63 8166 
Sydney Office: 26 Ridge Street, North Sydney, N.S.W. Tel. 92 3890 

S.A.: Eilco Sales Ptv. Ltd.. 7-9 Osmond Terrace. Norwood, S.A. Tel. 63 4-844 
Q'land: Svdnev G. Hughes. 154-158 Arthur St.. New Farm. Brisbane. Tel. 58 1 OK 
INTERSTATE W.A.: Athol M. Hill. 613-615 Wellington Street. Perth. Tel. 21 7861 
REPRESENTATIVES. Tas.: K. VV. McCulloch Ptv. Ltd., 109 York Street. Launceston. Tel. 2 5322 
A.C.T.: Australian Physical Laboratories. P.0 Box 225. Canberra Citv 
Tel. 4 3010 (Mr. J. E. Howe) 

N.T.: Pfitzner's Music House. Smith Street. Darwin Tel. 3801 
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16rpm "Double-Play" 


1 MUSIC FOR MILLIONS, Volume 1. Featuring the Singalongers 50 and | 
the Lee Gallagher International Dance Band. Mono, 16rpm CREST | 
DP-1. (Sound and Film Enterprises of Aust. Pty. Ltd., 291 Tooronga 
Road, Tooronga, SE6, Vic.) 

Interest: Sing-a-long, Dance-a-long. 

Performance: Average but bright. 

Quality: Good through to mediocre. 

At a time when there is so much emphasis on double-play and slow- 1 

1 speed tape, the management of the Australian “Crest’* Studios have taken | 

1 it upon themselves to remind discophiles about that fourth speed on their 1 

I turntable — the one they may never have used. 

Crest’s very tangible reminder comes in the form of a 12-inch disc 1 

| with no less than 27 tracks on its two sides, containing 59 songs and 

1 playing for 65 minutes. This is one disc where the titles won’t be listed! § 

Not surprisingly, it’s in a party album. You put it on and tap your | 

1 feet to the procession of familiar songs in strict tempo, or sing right 1 

1 along with them, or get up and dance. The music is provided by “The 1 

| Singalongers 50’* and the Lee Gallagher International Dance Band — as § 

1 you might imagine in typical dance palais style. 

And what of the quality, in the technical sense? Over most of the 
1 tracks it’s quite good and one could easily forget that there’s anything 1 

1 unusual about the disc, were it not for the memory of the thing crawling 1 

around so slowly! But toward the centre, as the lineal groove speed falls 1 

away, tracing distortion gradually increases, though not to prohibitive 1 

| limits for a party-cum-dance recording. 

I don’t imagine that the release is going to start any kind of revolu- 1 

I tion, but a handful of 16rpm double-play discs and a conventional 

changer would certainly add up to quite a lot of playing time for those 
who like background music. The price, by the way, is $5.50—about the 
1 same as you’d pay for some conventional LPs. (W.N.W.) 

TtiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiuiiiiiiMiiiiiiiiiMiiiiiiiiiiiiiiiiiiiMiiiiiiiiiMiiuiiiiiiiiHiiiiiiiiHiiiittuiiiiiiuiiiiiiiiiiiiiiiiiiiiMiiMiimmmiiiiiiiiiiiiiHiiimiiiiiiiiiiiiiimf? 


a Galliarda by the composer-father of 
Galileo Galilei, the astronomer; A. Scar¬ 
latti’s O Cessate di Piagarmi; and finally 
two works by J. S. Bach — the Gigue 
from the Lute Suite No. 1 in E and the 
song Bist Du Bei Mir written for his 
wife, Anna Magdalena. 

The recording and stereo are of excel¬ 
lent quality, making the disc a particu¬ 
larly good choice for anyone who may 
be seeking such an anthology of ever¬ 
green love song. (J.R.) 

it it it 

STARLIGHT CONCERT—The Holly¬ 
wood Bowl Symphony Orchestra, 
conducted by Carmen Dragon. 
World Record Club stereo, ST- 
4040. 

Interest: Popular classics. 
Performance: Smooth. 

Quality: Fine. 

Stereo: Smooth, wide. 

A disc of popular classic lightweights 
from Carmen Dragon and the well- 
known Hollywood Bowl Symphony, 
originally recorded for the American 
Capitol label. Although the performance 
is a trifle cool and restrained, it is very 
smooth and the disc would be fine as 
dinner music or for entertaining. 

The pieces played are: Finlandia 
(Sibelius)—Flight of the Bumblebee 
(Rimsky-Korsakov)—Invitation to the 
Dance (Weber—None But The Lonely 
Heart (Tchaikovsky)—Clair de Lune 
(Debussy)—Valse Triste (Sibelius)— 
Hungarian Dance No. 5 (Brahms)— 
Pomp and Circumstance No. 1 (Elgar). 

The recording and the stereo are both 
of high quality. (J.R.) 

★ ★ ★ 

GEORGE WRIGHT At Th e Wuriitzer 
Pipe Organ. Stereo, Universal 
Record Club U748. 

Interest: Giant Wuriitzer. 
Performance: Usual high standard. 
Quality: Good. 

Stereo: Plenty of spread. 

This is another one of the relatively 
recent discs recorded by George Wright 
in his own studio, on his own giant 


Wuriitzer. Or should we say Wurlitzers 
(plural)? According to the jacket notes, 
the organ nowadays contains the works 
or more like three Wurlitzers, plus other 
pipe ranks collected from various 
sources. 

And needless to say, George Wright, 
in his inimitable way, has a real ball 


with the tremendous sonic resources. He 
plays: Golden Wedding — Voices of 
Spring — Bill Bailey, Won’t You Please 
Come Home—Mattinata—Come Back 
To Sorrento—There Is A Tavern In The 
Town—The Stars And Stripes Forever 
—Lotus Land—Frankie And Johnny— 
Ay-Ay-Ay—The Burning Of Rome. 

As with all the other recordings made 
in his own studio, this one boasts 
excellent quality, with none of that 
annoying tape hiss that marred his (and 
other) early organ recordings. 

If you want a sample, try his tre¬ 
mendous “Stars And Stripes” that opens 
side 2 — and then keep on listening! 
(W.N.W.). 

★ ★ ★ 

TONIGHT, WITH DON LANE. 
Arrangements and Musical Direc¬ 
tion by Geoff Harvey. Stereo, 
HMV OCSD 7655. Also available 
in mono, OCLP 7655. 

Interest: Popular TV star. 
Performance: Characteristic Don 
Lane. 

Quality: Good. 

Stereo: Normal spread, separation. 

There is probably no better-known 
personality on Sydney television than 
Don Lane, compere of the TCN 9 
twice-weekly “Tonight” show. Brought 
in originally during January, 1965, to 
fill a short-term engagement, Don Lane 
made an immediate hit with the TV 
audience and has been on the job ever 
since, singing, doing comedy spots, ad- 
libbing commercials, interviewing cele¬ 
brities and generally holding together a 
variety show that all too easily could 
fall apart. 

Those who watch Don Lane on tele¬ 
vision, even occasionally, won’t listen to 


HI FI AT 
ITS FINEST 





THE MOST ADVANCED 
HI-FI AMPLIFIER IN 
THE WORLD 


X20 

PULSE-WIDTH MODULATED 
AMPLIFIER AND PRE-AMP 


BRIEF SINCLAIR X-20 SPECIFICATIONS 


Number of Transistors — 12. 
Overall Size—8*/|" * V/ 4 " x I" 
Weight—4^2 ozs. 

Total harmonic distortion—less 
than 0.1% at 10-W. 

Output power into 7.5 or 8 ohm 
speaker. 

20 Watts R.M.S. music power. 
15 Watts R.M.S. continuous. 
Output power into 15 ohm 
speaker. 

15 Watts R.M.5. music power. 
12 Watts R.M.S. continuous. 
Supply voltage (battery oper¬ 
ated)— 


28 to 37 volts (7.5 ohm 
speaker). 

28 to 45 volts (15 ohm 
speaker). 

Send now for full technical de¬ 
tails and literature or order now. 

Made-up Form $26.50 

plus sales tax 

Kit Form . $2I.EO 

plus sales tax 

Power Supply for 230-volt opera¬ 
tion to suit above. $12.60 
plus sales tax 


CENTRAL IMPORTS 

34 JAMES STREET, PERTH, WESTERN AUSTRALIA 
IMPORT AGENT — DISTRIBUTORS, TELEPHONE 28-1212 
Wholesale enquiries welcomed 
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CLASSIC TAPE RECORDERS 

SALES AND SERVICE 93B LIVERPOOL ROAD, SUMMER HILL, N.S.W. 

Telephone 79-2618 


NEW RELEASE! 

No need to buy a hi-fi stereo amplifier and stereo tape recorder separately. The model TR9 stereo combines 
both as a stereo Hi-Fi amplifier • . . freq. response 20-20,000 cps. Special treble and bass giving boost and cut. 
10W music power per channel. (6W. RMS per channel), input for mic and ceramic P.U. output impedance 7-15 
ohms. Fully transistorised, transformer less output. As a stereo/mono tape recorder. 





. : \ 

3 speeds. 

Response 35-18,000 c.p.s. 

Separate treble and bass. 

Push-button operation. 

Wow 15 per cent 

PRICE $216.00 


• 7in spools. 

• Beautifully styled timber cabinet 

• Meter level indicator. 

• Position for 3rd head. 

• Monitoring through speakers. 


Price* includes two dynamic m ics, tape and spool. 


Two built-in speakers. Price with two bookshelf speakers is $268.00. Garrard changer fitted with ceramic 
cartridge in matching portable cabinet $57.00. Call in and hear, before you decide to buy anything else. 


Automatic Taped Background Music Systems 


Continuous Cassette type 1-4 hours. 

All topes available for sole or hire. $170.00 

plus tax 

Hire charges on application. 


STOCKTAKING 

SPECIALS 


Medding Stereo 8/8 amplifiers 

$52.00 plus tax 


Dust bags 


$2.00 plus tax 


Rexon Record Cleaners, complete kit 

$2.50 plus tax 


A.S.T. 5 valve radiogram chassis complete 
with 12 in. Rola speaker ond dial glass (job 
line) our guarantee applies $36.00 plus tax. 


AUSTRALIAN SOUND AND TV CO. PTY. LTD. 

35-39 Yarra Bank Road, South Melbourne. Telegram ASSOUND, Melb. 

■ H iiiiiiiiiii ii i iiiii n i n 61 3024 61-3192 ■■■■■■■■■ 
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this as a normal album; they’ll supply 
their own “visual,” not forgetting that 
crazy but very capable musician Geoff 
Harvey. 

“Outsiders” will probably wonder 
what all the fuss is about, but what’s 
the odds? This is one by Don Lane, 
Geoff Harvey and “the boys in the 
orchestra” for their regular fans, with 
typical numbers that they’ve had rather 
more than the usual time to organise: 
Let Me Sing, Pm Happy—This Is All 
I Ask—You Must Have Been A Beauti¬ 
ful Baby—In The Wee, Small Hours— 
Jamaica Farewell—My Kind Of Girl— 
That’s All — Nobody’s Sweetheart — I 
Wish You Love—London By Night— 
Goody, Goody—Solitaire—Scarlet Rib¬ 
bons — A Lovely Way To Spend An 
Evening. , . . 

All that’s missing is 625 lines. 
(W.NW.) 

★ it ★ 

EAST SIDE OF HEAVEN — Bing 
Crosby. Selections from the motion 
pictures “Doctor Rhythm,” “Paris 
Honeymoon” and “East Side of 
Heaven ” Calendar Records 12- 
inch mono, R66-2. 

Interest: Economical vintage Bing. 
Performance: Authentic! 

Recording: A trifle elderly. 

Another of the recent releases on Fes¬ 
tival Records’ economy Calendar label, 
this one features “the old smoothie” 
Bing Crosby and his familiar “tired bari¬ 
tone” voice. He sings some not-so- 
familiar songs from three of his earlier 
movies: On the Sentimental Side—My 
Heart is Taking Lessons—This Is My 
Night to Dream—The Funny Old Hills 
—Joobalai—You’re a Sweet Little 
Heartache—I Ain’t Go Nobody (And 
Nobody Cares For Me)—East Side of 
Heaven—That Sly Old Gentleman (from 
Featherbed Lane)—Hang Your Heart on 
a Hickory Limb—Sing A Song of Sun¬ 
beams. Perhaps the last will be about 
the best known, but all will be of in¬ 
terest to Bing fans. 

The backing is in the familiar style 
of the fox-trot era, bright but somewhat 
formalised. The recording is elderly but 
still quite good. 

Mainly for Bing fans, I think. (J.R.) 

★ ★ ★ 

TINA LAWTONs SINGING BIRD. 
Tina Lawton, vocal, with harp and 
flute accompaniment CBS 12-inch 
mono, BP-233315. 

Interest: Australian folk singer. 
Performance: Entrancing. 

Recording: Excellent 

Those who still need convincing that 
Australian folksingers are equal to the 
best would do well to listen to this disc 
by well-known singer Tina Lawton. Folk 
fans will knew Miss Lawton from her 
previous disc on CBS (BP-233277) and 
from her many TV appearances. She 
has a most delicate and transparent 
voice, and sings in a very warm and 
personal manner. 

On this her second LP she gives a 
most entrancing performance. To be 
sure there are a few weak spots and 
not all the songs quite come off; but 
the overall performance is very fine and 
makes very enjoyable listening. Miss 
Lawton is very ably supported by South 
Australian harpist Huw Jones, who also 
arranged the songs, together with flautist 
Russell King. 

The songs presented are: Bobby Shaf- 
toe—Springtime Is Returning—Robin 
Goch—Strawberry Fair—Garton Moth¬ 
er’s Lullaby—The Heron From Brecon 


—The Nightingale—Singing Bird— 
Ballyipore Ballad—In The Orchard— 
The Wee Cooper of Fife—Lagan Love 
—I Wish I Had A Shepherd’s Lamb- 
Lisa Dear—Charlie Is My Darling—Will 
Ye Go, Lassie Go. 

The recording quality is excellent, with 
crystal-clear treble and negligible tape 
noise. 

For folk enthusiasts, warmly recom¬ 
mended. If you’re sampling, I’d recom¬ 
mend listening to“Lisa Dear.” (J.R.) 

★ ★ ★ 

A RECITAL OF FOLK SONGS. Rose¬ 
mary Voges, contralto, with Geof¬ 
frey Parsons at the piano. Decca 
Ace of Diamonds 12-inch stereo, 
SPD-135. 

Interest: “Classical” folksongs. 
Performance: Stolidly traditional. 
Recording: Excellent. 

Stereo: Good. 

Although admittedly a recording of 
folk songs, this disc isn’t really part of 
the current “folkie” school. As the clue 
word “recital” signifies, it is rather of 
the classical one-hand-tastefully-resting- 
on-the-grand-piano school. The songs 
are sung not because the singer feels 
they are worth singing, but as vehicles 
through which to display one’s vocal ex¬ 
pertise. 

Miss Voges is a contralto, and appar¬ 
ently quite a good one; probably from 
the context of the classical folk singing 
school, she sings very well in this re¬ 
cital. And Geoffrey Parsons tinkles away 
there behind her in the best accompanist 
tradition. But to my mind the whole 
thing is just so stolidly traditional and 
antiseptic that it lacks all meaning. Cer¬ 
tainly I find it had to believe that many 
would obtain much enjoyment from such 
a performance. 

For what it’s worth, the songs pre¬ 
sented are: Searching for Lambs—Mary 
Had A Baby—The Loyal Lover—The 
Spanish Lady—Green Grows the Laurel 
—The Fidgety Bairn—Caleno Custure 
Me—Bobby Shafto-—Johnny Todd—The 
Water of Tyne—As Johnny Walked Out 
—Susanni—Watching the Wheat—O 
Can Ye Sew Cushions—The Evening 
Prayer—Oh, Didn’t It Rain. 

The recording quality is excellent, and 
the stereo is good. (J.R.) 

★ ★ ★ 

JEANETTE MACDONALD and NEL. 
SON EDDY. 16 Nostalgic Original 
Recordings of Music from their 
Golden Years in Hollywood. 
Mono, RCA Vintage Series, LPV- 
526. 

Interest: Once-popular stars. 
Performance: Once-popular style. 
Quality: Acceptable. 

It so happened that I elected to listen 
to this album directly after the Reader’s 
Digest Tchaikovsky recording reviewed 
earlier. What a shock to the ears; what 
a difference between the RCA record¬ 
ings from another era and the present 
Dynagroove! 

But, after a few minutes of “acclima¬ 
tisation” one can listen with nostalgic 
interest to these recordings of the two 
famous stars of the mid-thirties and. as 
noted above, the quality emerges as 
quite acceptable. The response of the 
early recordings is limited, but there is 
very little noise or distortion to mar the 
performance. In fact, you’ll probably 
enjoy best the older recordings—when 
the stars were younger! 

As per the title, the album contains 
16 of their all-time favourites, all iden¬ 
tified and dated. To mention a few 


New stocks 
just arrived! 

To meet continued demand 
we've landed another ship¬ 
ment of the latest 

ROGERS 

CAPET 

MARK THREE 

Stereo Amplifier 
and Control Unit 

❖ 

Latest development of the highly 
successful earlier models, this 
new Rogers Cadet Mark Three 
features:— 

* ONLY 0.25% DISTORTION. 

* 10 watts per channel. 

* 20 — 20,000 C.P.S. ± 0.5DB. 

* Inputs: 2M/V for magnetic 
pick-ups. 

* Pick-up matching by Adaptors. 

* Tape panel socket. 

* Filters —Hi & Low Pass. 

* Plus many more refinements. 



— and Cadet Mark III gives the 
LOW distortion that has always 
typified this BRITISH MADE 
Rogers equipment. 



Full technical information & illustrations on request. 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip Street, Sydney 
Telephones: 28.3718, 28.3926 

OPEN SATURDAY MORNINGS 
Sydney's leading High-Fidelity Specialists 
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ARROW ELECTRONICS PTY. LTD. 

the original home of Hi-Fi 

offer you the finest selection of reproducing equipment available 
at prices you CAN afford. Check the list below, and call in for a 
demonstration. No obligation to purchase. 


CHOOSE FROM THESE TRIED AND PROVEN COMBINATIONS 


| Leak "Stereo 30" transistorised 

1 Amplifiers — Thorens TD135 
Player—Shure M44 cartridge or 
ADC770 and 2 

Leak "Sandwich" $567 50 
Speaker systems .. v 

"J Star SA30 Amplifier—Garrard 1 

SP25 player. Choice of Shure 

M44-7 or ADC 770 Cartridge— 

2 Wharfedale. 

8 Bronze RSDD 

Speakers. 2 Slim- $7^1 Aft 
line enclosures . 

A "ADC Sixty" transistorised Ampli¬ 
fier—Orpheus silex turntable — 

ADC 40 Tone Arm ADC10E 
i cartridge — 2 

Leak “Sandwich” S650.00 

speaker systems 

O Pioneer SM83 Amplifier. Thorens 1 

TD135 player—Shure M44-7 or 

ADC 770 cartridge—2 Wharfe¬ 
dale "Dovedale" 
soeakec ,ys- $529.50 

^ "ADC Sixty" transistorised Ampli- 
* fier—Dual 1019 turntable choice 
of Shure M55E or ADC 660E 
cartridge — 2 Wharfedale 

"Dovedale" speak¬ 
ers or 2 KEF $671 1A 
‘Cantata* systems. yV*I.IV 

A AKAI A5000 Transistorised 

Amplifier. Lencos G99 Turn¬ 

table ADC 40 tone arm—ADC 

770 cartridge 2 

KEF Cantata $600.00 

speaker systems 

A Sansui 220 Tuner/Amplifier — 

Dual 1019 turntable choice of 

Shure M44 or ADC 790 cart¬ 
ridge. 2 Wharfe¬ 
dale "Dovedale" $567 50 
speaker systems 1 v 

| A Leak Stereo 20 Amplifier and 
* ^ Labcraft 605L turntable. All 

balance tone arm. Shure M44- 
7 cartridge, 2 

Wharfedale Lin- 

ton ,Peake, s,s- $471.00 

C Sansui 220 Tuner/Amplifier 

1 ~ Thorens TD135 player Shure 

M44 or ADC 770 cartridge. 2 
Wharfedale golden 10RSDD. 
Speakers in 2 

cubic foot en- $423.50 
closures. yiW.rfW 

| 1 Leak Stereo 20 Amplifier Dual 
" * 1019 turntable. 

Shu™ M « E car. $345.10 
Loudspeakers extra to choice. 

g Star SA30 Amplifier—Garrard 
^ SP25 Player—Sonotone GTA 

ceramic cartridge or Decca 
Deram. 2 Magnavox 8WR 

8in speakers. 2 

[ 5SS >' $227.40 

| y Leak Stereo 30 Amplifier — 2 

1 “ Leak "Sandwich" CiOZ AA 
speaker systems yHOO.VV 

Record player and cartridge extra to 
choice. 


ASK FO R A QUOTE ON EQUIPMENT OF YOUR CHOI CE 

ARROW 

proudly present two NEW arrivals in the HI-FI field! 


| The ALL NEW "Sansui 707A" 
fully transistorised Tuner/ 
Amplifier. 


2 The ALL NEW "ADC Sixty- 
solid state stereo Amplifier. 


Quality at its best—Write for technical details and our price today 


ARROW ELECTRONICS PTY. LTD. 

the original home of Hi-Fi 

432 KENT STREET, SYDNEY. Telephone 28-8580 


only: Tramp, Tramp, Tramp (1935) — 
Italian Street Song (1935>—Fm Falling 
In Love With Someone (1935) — Ah, 
Sweet Mystery Of Life (1936) — Rose 
Marie (1935) — Farewell To Dreams 
(1936) — Lover, Come Back To Me 
(1939)—I’ll See You Again (1947). 

The jacket carries copious notes, in 
small type, about the two stars, about 
their early stage careers, their Holly¬ 
wood successes and their failures. 

Nostalgia plus! (W.N.W.) 



POPULAR 

JAZZ 

By 

GRAEME BELL 


ENCYCLOPEDIA OF JAZZ ON 
RECORDS. Vol. 1, Jazz of the 
Twenties. Universal Record 
Club, UJ-641. 

Interest: Vintage Jazz. 

Performance: As it was then. 

Quality: Good remaster. 

You can get most things in a package 
deal these days, and jazz is no exception. 

One remembers how twenty-five years 
ago it would take months and often 
years of searching to acquire the dozen 
early jazz classics on 78 r.p.m. included 
in the above album. 

Jazz critic Leonard Feather has com¬ 
piled these encyclopedia series and, of 
course, an excellent job has been done. 

In this package deal you have classics 
by King Oliver, New Orleans Rhythm 
Kings, Johnny Dodds, Jimmy Noone, 
Jelly Roll Morton, James P. Johnson, 
Benny Goodman, Duke Ellington, etc. 


★ * ★ 

ENCYCLOPEDIA OF JAZZ ON 
RECORDS. Vol. 2, Jazz of the 
Thirties. Universal Record Club 
UJ 769. 

Interest: Jazz of the 30s. 
Performance: As it was then. 


Quality: Good remaster. 

Here’s Volume 2 of the jazz encyclo¬ 
pedia series, compiled by Leonard 
Feather, and this one, with the exception 
of a track by blues singer Rosetta Tharpe, 
concerns itself with some of the leading 
big bands of the time, such as Glen Gray, 
Dorsey Brothers, Andy Kirk, Fletcher 
Henderson, Glenn Miller, Count Basie 
and Jimmie Lunceford, etc. 

Of particular interest is the 1936 
“Sing Me A Swing Song” by Chick 
Webb’s band, with a very young Ella 
Fitzgerald, in whose singing one can al¬ 
ready discern the beginnings of an in¬ 
dividual jazz style, the development and 
maturity of which was to shake the 
world many years later. 

John Kirby and his Onyx Club Boys 
play “From A Flat to C,” a composition 
by pianist Billy Kyle, who was with the 
Kirby band. He later became popular 
with Australian audiences as Louis 
Armstrong’s pianist, which chair he held 
for many years until his death, just a 
few months ago. 

These encyclopedia albums are excel¬ 
lent value, and it means that one can 
“chuck out” some more old and worn 
78’s, which take up a lot of room and 
leave a lot to be desired as far as repro¬ 
duction is concerned. 
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GOODMANS "MAXAMP 30" IMPRESSES 


Having set something of a precedent with their tiny “Maxim” loud¬ 
speaker system, Goodmans Industries Ltd., have followed it up with 
a styled-to-match amplifier — their first venture into the 

amplifier field. 


Virtually all other high fidelity amplifiers 
currently on the market exploit the “hori¬ 
zontal” concept. Japanese designs in par¬ 
ticular emphasise a wide, not very high 
panel, carrying an array of controls, suffi¬ 
cient to impress the initiated and uninitiated 
alike. These are often matched by an 
equally imposing array of sockets and gad¬ 
gets at the rear, with the promise of being 
able to feed anything in and take anything 
out—provided one can remember how to 
“drive” everything. 

The emphasis in the Goodmans Maxamp 
30 is all the other way. 

• It is compact, with the evident inten¬ 
tion of occupying a minimum of space on 
a bookshelf. 

• It employs a vertical styling, with the 
same object in view, matching the dimen¬ 
sions of the “Maxim” loudspeaker system. 

• It avoids the heavily “technical” look, 
while still offering a useful and practical 
range of facilities. 

As a matter of further interest, it is an all 
solid-state, all silicon design, reportedly the 
first such design to emerge for the British 
hi-fi industry. 

Overall measurements are quoted as 
10i x 51 x 7i inches deep, the cabinet 
having a teak wood-grain finish. In both 
size and finish it matches the Maxim loud¬ 
speaker, though it differs in the important 
respect that the amplifier must be allowed 
some air movement around the cabinet for 
ventilation and cooling. 

It must certainly be acknowledged as an 
imaginative design, with an external appear¬ 
ance that will appeal to many potential 
customers. To judge by inspection, it is well 
constructed and readily accessible for ser¬ 
vice, should that ever be necessary. 

Considering, in order, the various specifi¬ 
cations and facilities, the Maxamp 30 will 
accept input signals from magnetic pickup 
(3.5mV, 47K, RIAA); high output magnetic 
or piezo (50mV, 100K, RIAA); radio tuner 
or similar (lOOmV, 100K, flat); tape recor¬ 


use on old records or other poor program 
material but its measured attenuations of 
3dB at lOKHz and 16dB at 20KHz would 
to be quite inadequate for this pur- 

The low frequency filter, intended to 
offer some protection against turntable 
rumble, etc., offers a more realistic figure 
of minus 10.5dB at 20Hz, almost “spot-on” 
the specifications. 

Other push buttons on the panel parallel 
the channels for mono reproduction, silence 
the loudspeakers for earphone-only listening 
and switch the amplifier off-on. A tiny bezel 
indicates “power on” and a stereo jack pro¬ 
vides ready access for stereo headphones. 

The controls, arranged in vertical line, as 
pictured, are Input Selector (at the top) 
then Bass, Treble, Balance and Volume. 

Tested under practical listening conditions, 
the amplifier lives up fully to expectations, 
based on inspection and specifications. 

There is ample gain for low output mag¬ 
netic pickups, with adequate frequency com¬ 
pensation. At normal listening levels and at 
the normal listening distance, hum and 
background noise are low enough to be 
inaudible. 

All controls operate very smoothly and 
efficiently except for the treble filter whidh, 
we feel, should be made much more 
“savage” in its effect. 

Almost needless to say, the tonal qualities 
are excellent, the amplifier specifications 
being well ahead of likely “peripheral” 
equipment. 

In short, the Maxamp 30 must be regard¬ 
ed as an excellent high - performance, 
solid-state amplifier, unusual in presentation 
and with a special appeal to those with 
limited space in the listening room. 

The Maxamp is available through most 
trade and hi-fi houses. It is distributed in 
Australia by British Merchandising Pty. 
Ltd., of 60 Clarence Street, Sydney. They 
quote the retail price at $259.26. (W.N.W.) 


// 


PYE "POCKETFONE 


PYE PTY. LTD. has been demonstrating 
in Australian capital cities a new lightweight 
miniature VHF radio-telephone for personal 
use developed in U.K. by Pye Telecom¬ 
munications Ltd. Called the Pye Pocketfone, 
it is designed for communication between 
a control centre and individuals in urban 
areas. It is said to give good penetration 
of buildings and heavily screened areas and 
to be suitable also for on-ship operation. 
The makers claim that these qualities make 
it ideal for police, fire service, Customs and 
security force use. 

The solid state transmitter and receiver 
have their own power supply, yet weigh 
less than lOoz each and fit easily into a 
man’s suit pocket. The Pocketfone has an 
RF output of 80mW and operates in the 
relatively uncongested VHF band between 
450 and 470MHz. It is said to provide 
interference-free operation over a radius 
of 2-5 miles. 


the aforementioned figures. Typically, we 
measured around 25 watts per Channel into 
an 8-ohm load, and about 17 watts into 15 
ohms. Into 4 ohms, attempts to measure 
maximum “undistorted” power on lKHz 
tone took the fuse, doubtless included in the 
design for the very purpose of protecting 
the output transistors against excessive peak 
currents. 

All told, however, our impression and 
that of other reviewers in overseas journals, 
is that the Maxamp 30 has been rated with 
der (150mV, 100K, flat); microphone, tape notable modesty in respect both to power 
heads, etc. (3mV, 50K, flat). All these inputs output and distortion, 
were checked and found to conform very On the other hand, we could not quite 
closely to the quoted sensitivity figures. duplicate the specifications on frequency 

The desired signal source is selected by response, which claim 20Hz to 20KHz at 
means of a switch on the front panel. plus a nd minus idB. With the controls set 

At the output end, the amplifier may be for level over the major audible range, a 
loaded into loudspeakers reflecting loads of drop was evident below 30Hz, though this 
4, 8 or 16 approx, ohms. The manufacturers is of no significance in terms of program 
rate the amplifier at 15 watts RMS per material. 

channel into an 8-ohm load and 10 watts We found, by the way that level re- 
RMS per channel into either 4 or 15 ohms, sponse over the major audible range was 
with a reference distortion figure of 0.4 per obtained with the bass control in the “12 
cent at 15 watts at 1KC into 8 ohms. o’clock” position and the treble control at 

As these figures would indicate, the manu- “1 o’clock,” leaving little to complain about, 
facturers have made no effort to publish in terms of their calibration, 
impressive looking figures of power output. The extent of the control available was 
Indications are that the distortion level quite normal, the bass control giving a 
varies somewhat with load and frequency— range of minus 12 to plus 14dB at 50Hz and 
downwards as well as upwards—but the the treble control minus 12 to plus 13dB at 
total significance is that the rated power lOKHz. These figures are equal to or slightly 
output is available under-all conditions of in excess of specifications, 
frequency and load, with distortion levels Over and above the tone controls, two 
in the “fractional percentage” area. filters are available through push-button 

The power levels at the verge of overload, switches. 
as judged on a CRO, are much higher than The high frequency filter is mtended for 
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Mr Mike Sheedy, N.S.W. manager 
of Pye (left) and Mr John Drury 
of the Customs Department at a 
demonstration of the Pye Pocket¬ 
fone in Sydney. 
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BRINGS YOU THE 
INCOMPARABLE PICO 30TS 


The 30TS is a precision soldering tool. It has been 
developed for the modern production line and tech¬ 
nician, and proves to be a universal tool for the 
entire radio, telephony and electronics industry. 


This is due to its optimum thermal and physical 
characteristics. 

Here are some of these:— Watts: 30; Weight: 2 \ 
ozs.; Max. tip temp.: 410°C; Heating time: 1.8 mins. 


Write or call for illustrated leaflet. 

MANUFACTURED UNDER LICENSE BY 


MoessN 


PRECISION ELECTROACOUSTIC EQUIPMENT 


AUTOMOTIVE INDUSTRIES Pty. Ltd. 
Beresford Avenue, Greenacre, N.S.W. 



TRUMPET 


HD. 210/P 

Low frequency cut-off ... 

Sound distribution .. 

Air column length .... 

Power rating . 

Watts peak 

Impedance .. 

Frequency response ... 

Maximum diameter .. 

Maximum length ••••. 

Weight ....... 

Price Retail £12-16-0 
Plus Sales Tax £1-6-8 


. 350 Hi 

. 120 deg 

. 350 mms 

.... 6 watts 

. 15 watts 

. 16 ohms 

350 + 10000 Hz 
...... 210 mms. 

•. 210 mms. 

.... 1,300 grs. 


AGENTS: 

W.A.: D. K. Northover & Co.. 337 Wellington St.. PERTH. 
S.A.: Neil Muller Ptv. Ud.. 8 Arthur St.. UNLEY. 

N.S.W.: Jacoby, Mitchell A Co.. 469-475 Kent St.. SYDNEY. 


TAS.: Homecrafts-Tasmania, 199 Collins St.. HOBART. 

Nichols Radio. 91 Wellington St . LAUNCESTON. 
QLD.: T. H. Martin Ptv. Ltd.. 35 Charlotte St.. BRISBANE. 
N.2.J P. H. Rothchlld, 63 Pretoria St. LOWER HUTT. 


,ZEPHYR PRODUCTS PTY, LTD. 

70 BATESFORD ROAD. CHADSTONE. VICTORIA—PHONE 56-7231 


MANUFACTURERS OF RADIO A ELECTRICAL EQUIPMENT i COMPONENTS 
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TRADE RELEASES 
IN BRIEF 

AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. has announced availability of 
two new solid state devices developed by 
its parent company in U.S.A. 

Silicon Unilateral Switch (SUS) has 
similar characteristics to the Shockley (four 
layer) diode, and is suitable for SCR or 
Triac triggering and digital applications, as 
well as for light dimmers and speed con¬ 
trols. 

Silicon Bi-lateral Switch (SBS) is simply 
a bi-lateral version of the SUS, and switches 
in either polarity with exceptionally good 
symmetry. Essentially, it consists of two 
SUS devices integrated in the same pellet, 
back to back. 

Further information and prices are avail¬ 
able from A.G.E. offices at 103 York 
Street, Sydney and 552 Lonsdale Street, 
Melbourne. 

EMERSON AND CUMMING INC., of 
U.S.A., have developed a new epoxy com¬ 
pression moulding powder, Eccomold HT-50 
which can be moulded below lOOpsi, pro¬ 
duces moulded items with densities as low 
as 401b per cu. ft and has a heat dis¬ 
tortion temperature above 500 degrees F. 

The makers say it exhibits outstanding 
adhesion to inserts, excellent moisture re¬ 
sistance and very low thermal co-efficient 



A representative range of samples 
moulded in i( Eccomold HT-50." 


of expansion. For these reasons, the 
material is regarded as particularly useful 
for moulding around electronic components 
and small inserts. 

Local agents for Emerson and Cuming 
are Wm. J. McLellan and Co. Pty. Ltd., 
The Crescent, Kingsgrove, N.S.W. 

FERRIS BROS. PTY. LTD. advise that 
the appointment of Telcon as wholesalers 
of Telecomponents television and radio 
spares and replacement parts, which they 
announced recently, applies not only to the 
Telcon Brisbane branches but also the 
Adelaide branch. This business is conducted 
at 266-270 Sturt Street, Adelaide (phone 
51-6341) under the management of Mr John 
Roach. 

THE DUCON POWER EQUIPMENT 
DIVISION of the Plessey Components 
Group has received orders totalling about 
$200,000 from the Electricity Commission 
of N.S.W. for 100 capacitor voltage trans¬ 
formers of 132KV capacity and spares. The 
transformers will be installed in sub-stations 
in Newcastle, Canberra, Dapto, Liverpool 
and elsewhere, for metering, protection and 
communication purposes. 


NIKKA PICKUP ARM FROM ENCEL 


We recently tested in our laboratory one of the new Nikka tone 
arms made in Japan by Chiyoda Electronic Co. Ltd., and currently 
available in Australia from Encel Electronics. Although of impressive 
appearance and an excellent performer, the tone arm sells at a quite 

modest price. 



The Nikka CP-3 arm which we examined 
is typical of the high quality audio equip¬ 
ment coming from Japan these days, being 
of pleasing design, ruggedly built and 
finished to a high standard in bright 
chrome. The head shell is of brushed (matt 
finish) aluminium and is attached to the 
tone arm by means of the now popular 
screw collar, which has proved very satis¬ 
factory in other good quality arms (notably 
the Ortofon and SME). 

The arm is supplied packed in foam 
plastic for protection, with all necessary 
fittings and accessories, comprising connec¬ 
tion lead, fixing hardware including spanner 
and screwdriver, and a simple but effective 
stylus pressure gauge. 

The connecting lead attaches to the tone 
arm by a five-pin plug and socket, while 
the other end of the lead is fitted with 
moulded-in standard audio plugs. The fifth 
wire in the lead is for earthing the arm 
only. A separate earth lead must be used 
for earthing the turntable to the amplifier, 
where such earth is normally required. 

Mounting the arm to the turntable base¬ 
board requires only one hole to be drilled 
with a lin auger. The pillar can then be 
pushed through the hole and locked into 
position by means of the locking nut and 
washer provided. Since no template is pro¬ 
vided to assist in positioning the hole, some 
careful measuring is called for. 

Full details of mounting dimensions are 
given in the instruction leaflet but purchas¬ 
ers who have had no previous experience 
in mounting tone arms would be well ad¬ 
vised to seek the assistance of the suppliers, 
particularly as the same leaflet does duty 
for two models with different dimensions. 
This could lead to some confusion. 

Setting up the arm is quite easy, with 
the two adjustments provided. Static balanc¬ 
ing is by means of a large rear-end counter¬ 
weight, which is adjusted by screwing it 
along a thread. Stylus pressure is then set 
by adjustment of a small counterweight 
fitted to a calibrated arm of the “outrigger” 
type, graduated in half-gram steps. After 
adjustment, both weights are locked in posi¬ 
tion by grub screws. 


The outrigger arm provides a predeter¬ 
mined amount of compensation for the off¬ 
set head shell and therefore contributes to 
dynamic balance. 

Vertical and lateral movement appears 
to be very smooth with no evidence of 
friction, and we understand that this is 
achieved by the use of miniature ball races. 
The maker’s specification says that special 
alloys are used in the construction to mini¬ 
mise resonance effects. 

For performance tests we retained the 
“Micro*’ magnetic cartridge previously fitted 
into the head by Encel Electronics. 

Specifications for the arm show that it is 
designed to track at stylus pressures as low 
as half a gram, so we adjusted the stylus 
pressure accordingly. We found that the arm 
will indeed track under these conditions, 
without groove jumping or skating, even 
with loud passages towards the centre of 
the disc, where conditions are most severe. 
However, the cartridge is designed to oper¬ 
ate at li grams, and was not able to re¬ 
produce undistorted sound at the half gram 
pressure. It nevertheless proved the point. 

When pressure was adjusted to li grams, 
no distortion was noticeable. 

The graduations of the calibrated arm 
used for adjustment of stylus pressure were 
compared with a stylus pressure gauge and 
found to be accurate and reliable. 

We feel the instruction sheet provided is 
too sketchy, and a notable omission is lack 
of guidance in fitting a cartridge in the 
head shell to ensure correct placement with 
respect to tracking error. However, we under¬ 
stand from Encel Electronics that a better 
instruction leaflet, and possibly a mounting 
template, may be available shortly. 

In short, we were quite impressed with 
the construction, finish and performance of 
the Nikka arm —and the fact that it sells 
for the very modest price of $19 retail. We 
have not seen the Nikka CP-2 tone arm 
which we believe is also available from 
Encel but, from the illustration in the leaf¬ 
let, it appears to have a few extra refine¬ 
ments, and is presumably a little more ex¬ 
pensive. (H.A.T.). _ 
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AMALGAMATED WIRELESS VALVE 
COMPANY PTY. LTD. has added three 
new RCA silicon NPN transistors to its 
semi-conductor range. 

RCA-2N3632, 2N3553 and 2N3375 are 
all epitaxial silicon planar types intended 
for large-signal high-power VHF-UHF ap¬ 
plications in class A, B or C amplifier, 
frequency multiplier or oscillator operation. 
They all employ the “overlay” concept of 
emitter-electrode design. 

A brochure containing full technical de¬ 
tails, typical circuits and performance data 
is available on request from the AWV head 
office at 348 Victoria Road, Rydalmere, 
N.S.W. 


HANIMEX PTY. LTD. and FESTIVAL 
RECORDS PTY. LTD. have concluded 
arrangements under which Hanimex have 
acquired the rights for the production of 
pre-recorded tapes from the Australian and 
overseas catalogues from which Festival 
produces its recordings. Hanimex recently 
announced that it was producing in its 
Brookvale plant (N.S.W.) its own brand of 
recording tape, and the pre-recorded tapes 
will be recorded on the Hanimex brand, in 
mono and stereo versions. The company 
expects to release its first list of titles in 
October. 

(Continued on Page 125.) 
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Milliard Stereo 3.3 


.103 Guitar Amp. 


Playmaster 110 Tape Amp. 


ELECTRONIC DEVELOPMENTS PTY. LTD. 


Phone* 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE .... VICTORIA 


Phones 63-3596 
63-5973 


ELECTMMCIEVELOPMENTS PTY. LTD. 

KITSETS . - BUILD IT YOURSELF SAVE ESSs 


AMPLIFIERS 

GUITAR 

Golden Series, 12 Watt. 

Std. Series, 20 Watt. 

Std. Series, 10 Watt. 

Std. Series, 25 Watt. 

Std. Series, 35 Watt. 

Std. Series, 50 Watt. 
Playmaster 102. 

Playmaster 103. 

HI-FI MONAURAL 

Hi-Fi 3 

Milliard 3-3 

Milliard 5-10 

Milliard 5-20 

HI-FI STEREO 

Basic 2 

Milliard 2-2 

Milliard 3-3 

Milliard 10-10 

Philips Twin Valve 10 

Playmaster Twin 10 

Playmaster Twin 17 

Playmaster 113 

Playmaster Unit 2 

Playmaster Unit 3 

Playmaster Unit 4 

Playmaster 101 

Playmaster 105 

P/A UNITS 

Standard 10W 


Standard 25W 

Standard 35W 

Standard 50W 

Standard 100W 

Transistor 10W 

Transistor 30W 

TAPE UNITS 
Stereo 

Stereo Adapter 
Stereo Phone Amp 

PREAMPLIFIERS 

Transistor Mono 
Transistor Stereo 

CONTROL UNITS 
Playmaster No. 8 
Playmaster No. 9 
Playmaster No. 10 
Playmaster No. 104 
3-Channel Mixer 
Philips Magnetic 3V 

Milliard 2V 

Milliard 3V 

Transistor Mono 
Transistor Stereo 

CONVERTERS 
S/W Batt. 1 

S/W Batt. 2 

S/W A.C. 1 

S/W A.C. 2 

50 MC/S 


144 MC/S 
50-144 MC/S 

XTal Locked 

D.C.-D.C. 40W 

D.C.-D.C. 60W 

D.C.-A.C. 40W 

INSTRUMENTS 
3in. C.R.O. 

5in Wide Range C.R.O. 
Wide Band CH.0. 

Preamplifier 
R/C Bridge 
V.T.V.M. 

Electronic Stethoscope 
Sweep Generator 
Sweep Marker 

Generator 
Pattern Generator 
Diode Noise Generator 
G.D.O. 

Transistor Wave Meter 
Transistor Signal Tracer 
Transistor Pattern Generator 
Valve and Transistor Tester 
Millivoltmeter 
Distortion Noise and 
Millivoltmeter 
Mullard Tachometer 
Electronic C.R.C. Switch 
Geiger Counter 

RECEIVERS 

DXERS (Batt.) 1 


DXERS (Batt.) 2 

DXERS A.C. 2 

DXERS A.C. 3 

DXERS, 3 Band 3 

Interstate 5 

Fremodyne 4 

Amateur RX 

Transistor 1 

Transistor 2 

Transistor 3 

Transistor 4 

Transistor 5 

Transistor (R.F.) 7 

Transistor 8 

Transistor 3 Band 8 

TRANSMITTERS 

V.F.O. 1962 

Remote V.F.O. 1963 

144 MC/S A.M. TX 

144 MC/S S.S.B. TX 

1962 S.S.B. TX 

144 MC/S Linear Final 

MISCELLANEOUS 

Light Beam Relay 
Flasher Unit 

Regulated 9V D.C. Supply 
Universal Battery Charger 
Intercomm. Unit 
Metronome Unit 
Porta Player 
TV Hearing Aid 


It you cannot tee your project listed—write tor a quote, we hare many other units available or in development. 


Playmaster 113 


1966 VTVM 


Battery Charger 
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Trade In Brief — cont. 

AMALGAMATED WIRELESS VALVE 
COMPANY PTY. LTD. has released de¬ 
tails of a new high-quality instrument 
cathode ray tube. 

The T948 5in P.D.A. mesh tube is de¬ 
signed for use in high-speed wide-band pre¬ 
cision oscilloscopes, and has a special de¬ 
sign of post deflection accelerator mesh and 
advanced gun design to provide the 
features required for modern transistorised 
oscilloscopes. The faceplate is flat clear 
glass with aluminised screen. The tube is 
available with blue-green or yellow-green 
phospor, both of which have medium short 
persistence. 

Other features are: High X and Y sensi¬ 
tivities of 9V/cm and 3V/cm respectively; 
high brightness, giving high writing speeds 
and negligible distortion; uniform deflection 
sensitivity with changes of screen potential 
from 6 to 15KV; low deflector plate in¬ 
ductance and interplate capacitance; low 
background illumination. 

Further details are available from AWV 
head office, 348 Victoria Road, Rydalmere, 
N.S.W. 


STANDARD TELEPHONES AND 
CABLES PTY. LTD. has announced the 
appointment of Mr J. B. Scott as assistant 
managing director and associate director of 
the board. He will be in charge of the 
company’s Liverpool (N.S.W.) operations. 
Mr Scott has been with S.T.C. for 32 
years, and before his transfer to the Liver¬ 
pool branch served as product line manager 
of the line transmission division at Alex¬ 
andria (Sydney) for three and a half years. 

Another recent S.T.C. appointment is that 
of Mr R. T. Johnson as comptroller of 



Mr J. B. Scott Mr R . T. Johnson 


the company. Simultaneously, Mr Johnson 
has been appointed a director of Austral 
Standard Cables Pty. Ltd., S.T.C. Invest¬ 
ment Ltd. and S.T.C. Finance Ltd. He has 
had 25 years service with the company, 
and prior to his present appointment was 
deputy comptroller. 

VARIAN PTY. LTD., a wholly owned 
subsidiary of Varian Associates, of U.S.A., 
has been established in Australia and is 
operating from premises at 38 Oxley Street, 
Crow’s Nest, N.S.W. Varian Associates are 
one of the lareest electron valve manufac¬ 
turers in the U.S.A., and have as subsidiary 
companies such well-known names as 
Eimac, Bomac and National. The general 
manager of the Australian company is Mr 
K. Rhodes, while Mr L. A. Wade is senior 
marketing engineer, electron tube and device 
group. 

PLESSEY ELECTRONICS GROUP has 

appointed an Australian scientist, Mr Keith 
Hollywell, as head of the group’s new 
central research and development labora¬ 
tory in Melbourne. Mr Hollywell will be in 
charge of scientific teams conducting pro¬ 
grams of pure and applied research into 
micro-electronics, sonar, defence radar, air¬ 
borne and ground civil radar and oceano¬ 
graphy. 

For the past seven years, Mr Hollywell 
has been a senior research scientist with 
Plessey in England, and his return to Aus¬ 
tralia is regarded as an important reversal 
of the “brain drain” of Australian scien¬ 
tists. 



A new type of chassis kit which allows experimental circuits 
quickly built up without soldering is available from International 
sistance Company. Called the Vector Experimenters Chassis Kit, it 
made in U.S.A. by Vector Electronic Company, Inc. 


The basic idea of 
the Vector kit is to 
provide a means of 
fixing and intercon¬ 
necting electronic 
components so that 
experimental layouts 
can be built up 
quickly and con¬ 
veniently and after¬ 
wards dismantled. 

We recently had 
the opportunity to 
examine one of the 
basic kits, the Type 
22X, which is in¬ 
tended mainly for 
building transistor¬ 
ised circuitry (al¬ 
though valve sockets may be mounted, if 
desired). The kit comprises basic metal¬ 
work for construction of a chassis meas¬ 
uring 8-5/8 x 5 x 2in with mounting and 
interconnecting accessories for passive com¬ 
ponents and push-in type sockets for trans¬ 
istors and diodes. 

The actual chassis is built up from 
four side pieces made from extruded alu¬ 
minium, with mitred corners for a neat 
finish. These side pieces are held together 
by small right-angled corner brackets which 
slot firmly into channels on the interior 
faces of the side pieces. 

Also on the inside faces are channels 
into which a piece of matrix board supplied 
with the kit makes a neat fit. While only 
one piece of board to fit the chassis is sup¬ 
plied with the kit, there is provision for 
mounting a board in this way at both top 
and bottom of the chassis, and additional 
boards of the correct dimensions can be 
supplied as an extra. Two smaller pieces of 
board are included with the basic kit, which 
can be mounted above the main board by 
means of “Z” brackets also supplied. 

The various accessories provided will 
allow a complete circuit to be built up with¬ 
out soldering any of the components. Resis¬ 
tors and capacitors are held in position and 
interconnected by means of solderless ter¬ 
minals, of two types, viz., a springclip type 
with a spring loaded washer to hold the 
lead wires of components; and a simpler 
type with tapered serrated slots which hold 
the lead wires by wedging action. 

Interconnection between components can 
be carried out by means of patch cords 
fitted with corrugated spade-type terminals 
which slip between the coils of the spring 
clip terminals where they make a firm con¬ 
nection. Bus bars with perforations to match 
the holes in the matrix board are a useful 
feature of the kit, since they reduce the 
necessity for patch cords. 


Potentiometers, switches and similar 
hardware are mounted by means of slotted 
metal brackets. The kit also includes screws, 
nuts and bolts and spacers. 

Layout paper coded along the edges is 
another thoughtful provision for planning 
or recording. However, we felt that the 
suppliers could well have made more than 
a token gesture in this regard, and that to 
restrict the initial supply to only three 
sheets is rather an unnecessary economy. 
Since several sheets could well be needed 
for even one layout, the user could find 
himself embarrassed by a shortage of layout 
paper at even his first attempt to use the 
kit. 

In practice we found the kit very easy 
to assemble and experienced no difficulty in 
mounting various components in the man¬ 
ner suggested in the instructions. 

Once the layout of components has 
been translated into a diagram on the 
layout paper, it should be possible to build 
up a circuit quite rapidly, and to inter¬ 
change components within seconds, thus 
allowing the effects of different component 
values to be observed without the need 
for soldering and unsoldering. 

Other advantages of the system are 
the impossibility of heat damage to com¬ 
ponents through soldering, and the 
economy which results from complete re¬ 
covery of components after each experi¬ 
mental set-up is dismantled. 

The price of the basic Type 22X kit 
is $21. As mentioned previously, this kit 
is intended mainly for transistorised cir¬ 
cuits. Another kit intended for use with 
valve type circuits is also available for the 
lower price of $12.50. 

Those requiring further information and 
details of additional accessories available 
should write directly to the importers, Inter¬ 
national Resistance Company Pty. Ltd. 
(Elco-Vector Division), The Crescent, 
Kingsgrove, N.S.W. (H.A.T.) Q 
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A.E.I. ENGINEERING PTY. LTD. is 

marketing a transient voltage surge counter 
developed to replace rule of thumb methods 
used in designing protection circuits for 
semi-conductor devices. The new device is 
made in U.K. by A.E.I. Electronics Ltd., 
of Leicester. 

The makers say the unit is portable, 
simple to operate and specially useful where 
pulses occur at irregular intervals. Four 
counters are provided, each actuated at a 
particular voltage that can be preset be¬ 
tween 10V and 5KV, where the range of 
the instrument does not exceed a 30:1 
ratio. The instrument is battery operated 
and, once connected, can operate for two 
years or one million counts. 

The circuit to be monitored is connected 
ELECTRONICS Au 


via a cable and a plug mounted on the 
unit’s front panel. Any voltage at the input 
terminals above the preset level of any of 
the four counter channels is recorded on 
the corresponding counter and all lower 
counters. 

The standard instrument priced at $335 
has a minimum pulse width for a 10 per 
cent fall in sensitivity of 0.1 microseconds 
up to 100 volts and 0.1 microseconds per 
1,000 volts, above 100 volts. Pulses up to 
1.5KV with rise times of less than 1 nano¬ 
second are registered and up to 5 surges 
a second can be counted. 

Further details can be obtained from the 
A.E.I. head office at 95 Clarence Street, 
Sydney. 

(Continued on Page 127.) 
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BARGAIN FOR OCTOBER ... 

THE NEW PLANET MG-1504 
STEREO AMPLIFIER 

This extremely well finished stereo amplifier is 
also a fine performer . . . with a total power 
output of 15 watts (I.H.F.M.) and a frequency 
response of 30-20,000 c/s plus or minus 2db. 
Speaker matching for 4, 8 or 16 ohms. 

Valve complement 2 x 12AX7. lx # fa 
6AQ8, 1 x 6CA4, 2 x 6BQ5. X’)'# 
Kneel price is only ...... — — ..... w** * 


SPECIAL ANNOUNCEMENT 

Kneel Electronics Pty. Ltd. has been appointed 
Australian National Distributors for two of 
the United Kingdom's best known manufac¬ 
turers . . . 

CONNOISSEUR TRUVOX 

A complete range of .Connoisseur turntables 
and pickups is now in stock . . . also 

TRUVOX tape recorders, tape decks and solid 
state stereo amplifiers. For further details, see 
the full page advertisement in this issue of 
“Electronics Australia". Kneel Electronics’ 
prices will make these high quality products 
available to thousands more Australian music 
lovers! 


“SARLON” SPEAKER FABRIC 

Many types of SARLON acoustic fabrics are 
now available at Kneel Stereo Centres . . . 
ask to see them! Several types are of par 
ticular interest to the ultra modern home 
o wner. _ — 

FILM INDUSTRIES 
MICROPHONES 

Kneel Electronics are Australian Distributors 
for Film Industries Microphones . . . units 
supplied as standard equipment with Vortexion 
and Ferrograph recorders. The Model M8-A 
is a fine ribbon microphone with a substantially 
flat frequency response of 50-14,000 c/s . . . 
impedences are 50, 200 and 50 k ohms. Encel 
price is $33 including Sales Tax. A recent 
U.K. review says: “The Film Industries M8-A 
Ribbon Microphone has a most attractive 
appearance coupled with a performance which, 
in many respects, can stand com- C O O 
parison with the best designs at jj S 
three or four times its price.” w 

Encel price ... inc. Sales Tax 


HAMMOND CONDENSER 
MICROPHONES 

As Australian Distributors, Encel Electronics 
proudly announce the arrival of the first 
Hammond shipments. The new Hammond 
Stereo Microphone is supplied complete with 
a power supply and is priced at $118. The 
monaural Model 101 with power supply cosh 
only $74 . . . the extra capsule may be added 
at a later date to convert to stereo use. 
Hammond microphones combine rugged con¬ 
struction with high performance and have 
been favourably reviewed overseas. Write foi 
full specifications. 


ENCEL WAREHOUSE STOCKS 
INCLUDE: 

AMPLIFIERS: Acoustech, Leak, Sansui, 

Encel, Planet, Sound, Cosmos, Lux, Roland, 
Pioneer, etc. 

SPEAKERS: Celestion. Kelly, Leak, Sonics, 
Chrysler, KEF, Wharfedale. Philips, etc. 

TONE ARMS AND CARTRIDGES: ADC, 
Ortofon, Micro, Encel-Nikka, All Balance, 
JH. Pritchard, Dccca, Leak, etc. 

TURNTABLES: Connoisseur, Garrard, Lenco, 
Orpheus. JH, Labcraft, Thorens, Dual, 
Micro, PE, etc. 

DICTATING MACHINES: Philips, Crundig 
Stenorette, Olympia. 


WHAT IS AN EMQ? 

Many Encel prices cannot be advertised be¬ 
cause of trade agreements ... so we invite 
you to write for an I MQ ... an Kneel 

Mail Quote. When requesting prices on ampli¬ 

fiers and tape recorders, please give some 
specifications. Combinations of many com¬ 

ponents are possible . . . just tell us of your 
requirements. Please supply your full name 

and address printed in BLOCK LETTERS. 


CAMERAS AND PROJECTORS 

A wide range of photographic equipment is 
now available . . . from leading Continental 
and Japanese manufacturers. All equipment is 
BRAND NEW. We cannot give phone 
quotations . . . trade associations frown on 
this practice. Call at Head Ollicc, 431 Bridge 
Road, Richmond, Vic. 


TAPE RECORDERS 

Although our range of tape recorders is wide, 
Incel prices have assured speedy turnover . . . 
and Kneel sales are at an all time high. Stock 
now includes: TRUVOX R44. R102-104. 
PD 102-104; REVOX G36. two and four track 
-TANDBERG 64. and Series 12; AKAI 
MS. X4, 355, 1710, X100D — BEO-CORD 
2000 and 1500 — SONY 500a 357/4, 200, 
etc. — NATIONAL 703S. 705, 755S, etc. — 
PHLUPS EL 3553, EL 3556. EL 3558, etc. 
— FERGUSON — GRUNDIG — LUXOR 
and many more. Save much more at Encel 
Electronics! 


GARRARD TRANSCRIPTION 
TURNTABLES 

Write for EMQ’s. Models 401, Lab 80 and 
others are now in stock. 


ACOUSTECH AMPLIFIERS 

As Australian Agents Encel Electronics are 
proud to be associated with these famous 
American j amplifiers, considered to be the 
finest in the world. The first two Acoustech 
shipments were sold out within two days of 
arrival in Australia! Of particular interest is 
the Acoustech Model V. an integrated solid 
state stereo amplifier with an output of 45 
watts RMS per channel — a rating applicable 
throughout the extended frequency , 
range. This model is priced at 


$350 


THE ACOUSTECH X ELECTRO¬ 
STATIC LOUD-SPEAKER SOLID 
STATE AMPLIFIER STEREO 
SYSTEM 

An all out form of integrated stereo, in¬ 
corporating advanced amplifier and speaker 
techniques on a most elaborate scale. When 
used with the Acoustech VI Control Centre 
the combination represents the most effective 
stereo reproduction equipment available any¬ 
where in the world. We use this phrase 
advisedly. This Acoustech equipment is built 
without compromise. If price is the least of 
your worries write for further information to 
Head Office, 431 Bridge Road, Richmond, Vic. 


THE ALL NEW LUX SQ 101 SOLID 
STATE STEREO AMPLIFIER WITH 
SILICON TRANSISTORS AND 80 
WATTS PEAK POWER OUTPUT! 

Priced at only $179 the mighty new LUX 
SQ101 amplifier has an input sensitivity as 
low as 1.8 mV. input for mag. p.u. being 
3.5 mV. Distortion is negligible at normal 
domestic listening levels . . . and a unique 
tone control offers variable bass and treble 
crossover frequencies. Every useful tone and 
input facility have been provided. 4f*«TA 
Send for full details. (£89/10/-), ^| y 


Celestion 


CELESTION HIGH FIDELITY 
CO-AXIAL LOUDSPEAKERS 

Celestion 12" co-axial loudspeakers have been 
received most enthusiastically by audio en¬ 
thusiasts and music lovers in Australia. Clarity, 
transient performance and attack are particu¬ 
larly satisfying. Both models feature co-axial 
tweeters with electrical cross-overs at 4 kc/s. 
The Standard Mode! CXI512 has a frequency 
response conservatively quoted at 30-15,000 
c/s and is rated at 15 watts 
RMS. Encel Price CX1512 ... JkJV.jU 

The “Celestion” Deluxe Model CX2012 is 
rated at 20 watts RMS and frequency response 
is conservatively quoted as 30-18,000 c/s. A 
special “Brilliance” control operates in the 
tweeter circuit —- the electrical cross-over is 
at 4 kc/s. Sec reviews in the “Gramophone” 
p.5U. April, ‘65, and “Hi-Fi r* 

News” p.75. June. *65. ENCEL 

PRICE: CX2012 .. ..... * 

SPEAKER ENCLOSURES 

Both speakers perform extremely well in 2i-3 
cu. ft. speaker enclosures; write to Kneel 
Electronics for details and specification. 
Speakers of similar UK price are usually 
twice Kneel prices in Australia. 


THE REVOX G36 PROFESSIONAL 
2 OR 4 TRACK STEREO AND 
MONO TAPE RECORDER 

F.ncel Electronics recommend this famous Swiss 
recorder. Three motors are featured in this 
versatile two-speed professional quality re¬ 
corder which takes 10j" spools; ask for an 
EMQ or a trade-in valuation on your old unit. 
See Encel Stereo Centres for a Re vox demon¬ 
stration . . . the price will pleasantly surprise 
you! 


SEE ENCEL STEREO CENTRES 
FOR REDUCED PRICES ON THE 
FAMOUS LEAK SANDWICH 
SPEAKER SYSTEM 

Music lovers owe it to themselves to compare 
the Leak Sandwich with any other speakei* 
system ... in performance and price. The 
new reduced price makes the Leak Sandwich 
better value than ever! 
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Trade In Brief — cont. 

WM. J. MCLELLAN AND CO. PTY. 
LTD. advises that a new large industrial 
model has been added to the Dymo range 
of tape embossing tools, capable of produc¬ 
ing iin lettering on iin tape. In addition 
to a large range of self-adhesive tapes in 
coloured vinyl, copper, aluminium and 
stainless steel, a range of desk and door 
nameplates holders is also available, which 
provide an easy method of producing staff 
nameplates and door labels. 

From the same company comes news of 
an industrial adhesive in Aerosol form which 
is suitable for bonding a wide variety of 
materials. It is marketed under the name 
“Scotch Spray Adhesive” and is described 
as a fast-drying, colourless heat and water 
resistant rubber based spray adhesive. For 
further details, contact the company head 
office at The Crescent, Kingsgrove, N.S.W. 

WATKIN WYNNE PTY. LTD. will 
handle the range of coil formers and asso¬ 
ciated componentry manufactured by 
Neosid Pty. Ltd., who do not have the 
facilities to sell in small quantities. 

These items will be marketed only in 
packaged assemblies, and individual com¬ 
ponents will not be sold. The following 
assemblies are currently available: 

Subminiature single IF assembly, six-pin 
base, 40c each. 

Subminiature double (vertical) IF assem¬ 
bly, six-pin base, 60c each. 



Typical Neosid coil assembly kit as 
supplied, complete with cores . 


Subminiaturc double (side-by-side) IF 
assembly, eight-pin base, 60c each. 

Unshielded former assembly, 15c each. 

IF assembly, six-pin former, 40c each. 

Shorter IF assembly, six-pin former, 30c 
each. 

Short-wave former assembly, 20c each. 

All assemblies are supplied with the 
necessary cans, formers, cores and* where 
required, rings and mounting clips. Prices 
are subject to the appropriate rates of sales- 
tax. 

Further details can be obtained from 
Watkin Wynne Pty. Ltd., 32 Falcon Street, 
Crow’s Nest (P.O. Box 318), N.S.W. 

E.M.I. (AUSTRALIA) LTD. sends infor¬ 
mation on two new items developed in the 
U.K. by the Military Projects Division of 
their principals, E.M.I, Electronics Ltd. 

The first of these is the “Emicooler,” 
described as a rapid cooling cryostat, which 
has been developed to produce a tempera¬ 
ture below 90 degrees Kelvin within three 
seconds in the presence of a heat load of 
2W. While it has been designed specifically 
for cooling semiconductor lasers, it is suit¬ 
able for other applications where a rapid 
cooling is essential and space is restricted. 
Cooling is produced by the Joule-Thomson 
effect of a high-pressure gas expanding at 
an orifice. The expanding gas cools incom¬ 
ing gas, until liquid is formed at the orifice. 
Gases which liquefy near 90 degrees K are 



WIRELESS MICROPHONE 


A recent release from the well-known Geloso firm of 
Milan, Italy, is the FM Wireless Microphone system 
pictured below. Fully transistorised, it offers a high 
Standard of performance at modest cost. The system was 
sent for review by the Australian agents of Geloso, R. H. 
Cunningham Pty. Ltd., 8 Bromham PL, Richmond, Vic. 


The system comprises the microphone- 
transmitter unit type M20 and the receiver 
type G3337. Both are fully transistorised, 
the transmitter operating from a standard 
miniature 9V battery and the receiver from 
either 6 torch cells or the 240V mains. 

The transmitter incorporates a Geloso 
M18 dynamic microphone which is provided 
with a neck band. The microphone is con¬ 
nected permanently to the transmitter proper 
via a small cable approximately 40in long. 

The transmitter itself measures only 3iin 
x 2iin x liin, and is quite light enough 
to slip into a shirt pocket. The aerial lead 
is approximately 30in long, and may either 
be left dangling from the pocket or worn 
inside the sleeve or coat. Controls provided 
on the transmitter consist of an on-off 
switch and a modulation control. 

The receiver unit is mounted in an attrac¬ 
tive dark grey hammertone case measuring 
9iin x 3fin x 5iin. It is provided with a 
telescopic aerial extending to approximately 
40in, a wire aerial and also a co-axial 
jack for the connection of a dipole antenna. 
The receiver is provided with AFC, a local- 
distant switch, a tuning control and AFC 
disable button for tuning, a volume control 
and a mains switch. 

The system operates on 36.7MHz, which 
is one of the standard frequencies allocated 
for wireless microphone use. Overall fre¬ 
quency response is quoted as 100-12,000Hz. 
Our tests suggest that this is in fact achieved, 
and also show that the useable operating 
range should be adequate for all usual 
applications. Even in our steel-framed 
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nitrogen, oxygen, air (with water and carbon 
dioxide removed) and argon. 

The second item is a range of flexible 
high-pressure hoses designed to provide a 
safe and reliable means of making flexible 
connections in high-pressure gas systems. 
As they remain flexible when pressurised, 
they may be used for connecting parts 
which must move independently of each 
other while operating. They are said to be 
particularly suitable for use with high purity 
gases where it is essential that the pipe¬ 
work does not liberate adsorbed contamin¬ 
ants. The hoses consist of 12 small-bore 
stainless steel tubes brased into end fittings. 
The standard end fittings are linger tight 
couplings which mate with 5/16in Keelaring 
parts, but other terminations can be supplied 
if required. The outer protective layer is 
a spiral strip of nylon. 

Inquiries should be sent in the first 
instance to the Australian company, E.M.I. 
(Australia) Ltd., Electronics Division, 301 
Castlereagh Street, Sydney. Q 


office building the noise level was com- 
mendably low with the transmitter some 25- 
30 feet from the receiver. 

Output from the receiver unit is at a 
fairly low power level, being intended for 
feeding to PA amplifiers and tape recorders 
at the microphone or pickup inputs. How¬ 
ever a monitoring jack is provided, to which 
may be connected optional earphones or 
a small loudspeaker unit. 

Considering the facilities which it offers, 
together with the performance attained, the 
system represents excellent value at the 
quoted trade price of $190 plus 12* per 
cent sales tax. It would seem eminently 
suitable for theatres, lecture halls, churches, 
colleges and places of entertainment. 

Enquiries should be directed to the agents, 
either at the address quoted above or at 
the Sydney address of 64 Alfred Street, 
Milson’s Point, or to their agents in other 
capital cities. (J.R.) S3 


BLACK LIGHT 

SPECIAL New Black Liaht (Ultra Violet) Kit 
. . . Explore The Unseen World Around Us 
. . Many Practical Uses For The Science 
Minded And Hobbyist. 

Kit contains large 24" x 1 1/8 UV Tube. 
24 white enamel housing with sockets. Trans- 
former and Instant Starter, 3-core Safety Lead 
and Plug. Reflector, plus full instructions and 
suggestions. 

Complete Kit ONLY $17.75 post Paid* 
eludes FREE Strip Phospherent Tape for simple 
experiments. _ 


Be prepared for the Computerised Future, 
learn how the giant electronic brains op¬ 
erate - . • with OIGI-COMP. 



New working model Digital Computer. Easy 
to assemble from rigid plastic parts . 
Teaches Computer fundamentals, adds, sub¬ 
tracts. multiplies, complements, shifts, carries, 
memorises, compares, sequences ... Kit in¬ 
cludes steo-bv-step assemblv diagrams plus 
28-page manual covering operation, computer 
language (binary system), programming, prob¬ 
lems and experiments . . Complete at 

ONLY $10.95 post paid. 

Also 50-page Programming Book for further 
experiments • •• $1.95 post paid. 

SEND TODAY! SEND TODAY! 


MW ERA " Dept. EL8 


P.O. Box A 274 
SYDNEY SOUTH, N.S.W. 
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NEW DELUXE 
ACCURATE 
COIL 
WINDER 

$ 13.95 

£6/19/6 


This new, E«sy-to-Ute machine winds honeycomb, spiderweb end solenoid coils of 
venous widths end diemeters — equel in eppeerence to a fectory job. Also suiteble 
for winding chokes, transformers end filter inductors. Indicator counts number of 
turns on coil. The COILhlASTER is suiteble for both experimental end practical 
work. Supplied with accessories including wood spools, metal pegholders and ex- 
tension for making long solenoid coils. Instructions included, but less coil forms. 




New Stocks Arrived! 

An exclusive LAFAYETTE publication. 
TRANSISTORISED MINIATURE AMPLIFIER 
AND TUNER APPLICATIONS. U pages of 
applications of the Lafayette transistorised 
miniature amplifiers and tuners. 

BK-24 Post Paid $2.50 


Lafayette 

Transistor Analyser Kit 


19-0901 

1 VALUE $28,95 

• In-circuit and out-of-circuit Transistor 
Checker O Diode and Rectifier Checker 

• Signal Generator. • Battery Tester. 

O Voltmeter. o Milliammeter. 

Lafayette's KT-223 Transistor Analyzer checks 
all types of transistors, including power 
types, also diodes and rectifiers. The in- 
circuit test couples the transistor to an 
oscillator circuit within the tester for an 
actual performance check. Externally the 
transistor is checked for leakage and beta 
gain in 3 ranges up to 200. The KT-223 
makes trouble-shooting transistor radios easy 
by supplying a 5kc test signal with harmonics 
for checking RF, IF and AF circuits. 

The KT-223 features a voltmeter useful for 
checking transistor radio batteries up to 12 
volts and current drain up to 80 ma. 
Complete with test leads and step-by-step 
instructions to make building this kit a 
pleasure. Attractive black case with 

anodized aluminium front panel. 



CRT Rejurenater Tester 

99-SOU 

.50 

• Checks and Corrects all TV Picture 
Tubes, including 110 degree types. • Quality 
Check indicated on large 4*/2-inch meter. 

• Leakage Check. • Repairs Inter-element 
Shorts and Open Circuits. • Rejuvenates 
all Cathode Ray Tubes. • Portable Leather¬ 
ette Covered Case. 

Lafayette 4 -transistor AM/SW 
Tuner with Vernier Tuning 
Dial 



99-9041 

2 BANDS—530-1600KC, 4.5-12 MC. 

MAKES SUPERB SUPERHET AM/SW RADIO 
WITH ANY TRANSISTOR AUDIO AMPLIFIER. 
Vernier-type tuning mechanism makes pre¬ 
cise AM/SW tuning easy with this extremely 
powerful and sensitive 4-transistor tuner. 
Built-in ferrite antenna for both Broadcast 
and SW reception. BC and SW band switch. 
Overall dimensions: A-I/8W x 3-5/UD x 2- 
I I/I6"H. 


SEND REMITTANCE WITH ORDER FOR IMMEDIATE DELIVERY ANYWHERE 
TO THE SOLE AUSTRALIAN AGENTS 


Lafayette 

*■ ELECTRONICS 

Division of Electron Tube Distributors Pty. Ltd. 


VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

I5A WELLINGTON STREET, 
WINDSOR, S.1, VICTORIA 
51-6362 
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OCEANOGRAPHY 

(Continued from page 12). 


of the system is that it generates no 
sound signals, making counter-detection 
by a submarine’s hydrophone impos¬ 
sible. 

The JULIE system employs sono- 
buoys equipped with hydrophones and 
radio transmitters in conjunction with 
explosives charges. Air-dropped into 
the search area, they relay underwater 
echoes to the monitoring aircraft. 

The listening ranges of these systems 
vary with oceanographic conditions and 
submarine tactics. Discrimination be¬ 
tween the varied underwater sounds is 
still a thorny problem. Specialists are 
required who can depend upon their 
wide experience in listening to and iden¬ 
tifying underwater sounds. They must 
classify the raw data received as quickly 
as possible—generally within a matter of 
minutes—so that it will be of tactical 
value. 

The ever-increasing capabilities of 
submarines as well as the limiting fac¬ 
tors due to physical and biological phe¬ 
nomena in the marine environment, have 
made it an ever-present necessity to im¬ 
prove the capability of the aircraft’s 
“ears in the sea.” 

An aid in overcoming some of the 
drawbacks, a 14-channel tape recorder— 
the only one of its kind—has been de¬ 
veloped for the aircraft. It records any 
type of sound, whether from hydro¬ 
phones of other sources, including all 
communication within the aircraft. The 
tapes have great value in training per¬ 
sonnel to distinguish the various under¬ 
water sounds, but more than that, the 
tapes furnish complete records of how 
an individual tactical exercise was con¬ 
ducted. Post-exercise debriefings are 
held and comparative analyses made— 
all of which provides valuable training 
for crew members. 

Used in conjunction with the acousti¬ 
cal systems are the MAD, ECM and 
radar systems. MAD is the acronym 
for Magnetic Anomaly Detector. The 
electromagnetic system is gauged to the 
earth’s lines of magnetic force and re¬ 
cords such magnetic deflections as may 
be caused by the metal hull of a sub¬ 
marine, provided the submarine is not 
operating at great depth. Once the 
target is located, the MAD system will 
pinpoint it for the attack. The system 
is advantageous in that it is passive 
or non-radiating, and cannot be detected 
by submarines. However, the MAD sys¬ 
tem is rather limited in operational 
range. 

The Orion’s ECM (Electronic Counter 
Measure) system is able to pick up radar 
transmissions from submarines as a 
means of locating them. Although this 
light-weight system has greater range 
capability than older systems of this 
kind, there is a continuing need to im¬ 
prove its detection range and that of 
other sensors carried by the aeroplane. 

Modern submarines can remain sub¬ 
merged most of the time but, when run¬ 
ning on the surface they can be detected 
by the aircraft’s radar, which is capable 
of scanning in all directions. There is 
a disadvantage, however, in the fact that 
this radiation can alert the submarine. 






















AMATEUR BAND NEWS AND NOTES 


Ninth Jamboree-on-the-Air 

The world-wide Scout Jamboree-on-the-Air will take place 
over the weekend of October 22nd and 23rd 1966. 

By Pierce Healy, VK2APQ* 



This annual event, held in collaboration 
with amateur radio operators throughout the 
world, continues to grow in popularity. It 
has been my pleasure, by courtesy of Noel 
Lynch, National Organiser for Australia of 
the J.O.T.A. activities, to read the official 
report on the 1965 event, compiled by the 
World Scout Bureau in Ottawa, Canada. 

Until reading the reports and seeing 
photographs of Scout groups from countries 
ail over the world, one does not fully realise 
the interest and widespread active participa¬ 
tion there is on the part of Scouts and 
amateurs alike. This fact bears out the 
words of Brigadier A. E. Brown in his 
speech on the occasion of the opening of 
the W.I.A. Remembrance Day Contest, also 
reported in these notes. (See page 137.) 

Objects: 

To let Scouts and Guides talk to, or listen 
to, other Scouts and Guides—whether they 
be in the next suburb, town, state, or in 
another country, and to learn about their 
activities, their families and homes, and their 
countries. 

Rules: 

1. Amateur radio licence regulations must 
be strictly observed at all times. The 
passing of personal messages to a third 
party not present at either amateur station 
is not allowed, nor is the transmission 
of music or singing. 

2. Any part of the 24-hour period may be 
used. 

3. Any frequency band authorised for the 
amateur service in Australia may be used. 

4. To take part, call “CQ JAMBOREE” or 
answer another station using this call. On 
CW, use the call “CQ JAM.” 

5. CW. AM. SSB or any other authorised 
mode of transmission may be used. 

6. This is NOT a contest; there are no 
prizes given for the most contacts made. 

Times for operation: 

From 1000 hours Eastern Standard Time 
on Saturday, October 22nd, to 1000 hours 
on Monday, October 24th, 1966. 

The Boy Scouts World Bureau station, 
VE3WSB, located in Ottawa, Canada, will 
commence operations at 0001 hours GMT 
on Saturday and will close down at 2359 
hours GMT on Sunday. At least three 
stations will operate simultaneously. De¬ 
pending on prevailing conditions, the follow¬ 
ing frequencies will be used. 

10 metre band: 28.490MHz and 
28.510MHz. 


♦New* and notes of Divisional and Club 
activities submitted for inclusion in 
these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
iankstown, N.S.W. 


15 metre band: 21.195MHz and 

21.350MHz. 

20 metre band: 14.130MHz and 

14.310 MHz (SSB) 14.020MHz (CW). 

40 metre band: 7.190MHz and 

7.290MHz (SSB) 7.020MHz (CW). 

80 metre band: 3.790MHz and 3.805MHz 
(SSB) 3.510MHz (CW). 

Operations will normally be on 20, 40 
and 80 metre bands, transmitting on the 
first frequency shown. If using CW, (Morse 
code), if is suggested that the CW frequen¬ 
cies shown above be used to make the 
initial contact. 


Official emblem of 
the Jamboree-on- 
the-Air . 


During the period 
of the Jamboree on 
the Air this year, 
the West Australian 
Division of the 
W.I.A. will man a 
station at the new 
Training Campsite 
—Manjedal, of the 
West Australian 
Branch of the Boy 
Scouts’ Association. 

This will be the 
first time that an 
official camp will be 
held at the site and 
contacts near and 
far will be sought to mark the occasion. 

Reports were received at the World Scout 
Bureau from 67 countries who participated 
in the 1965 Jamboree. In Australia, 400 
amateur stations took part, this number 
being surpassed only Canada, with 430 
stations. 

The Headquarters Station, VE3WSB, had 
over 300 contacts to 32 countries during the 
1965 J.O.T.A. including two contacts with 
Australian stations on the 20 metre band. 
It was also recorded that Australian and 
New Zealand stations could be heard at 
good strength on the 40 metre band, but 
due to the different frequency allocations in 
the two countries contacts were not made. 



Preparing for the 
1966 Jamboree-on- 
the-Air at VK4HQ 
the Qld. Boy Scout 
H.Q. amateur stat¬ 
ion. In the centre 
is the Qld . Liaison 
Guider responsible 
for organising the 
Girl Guide par¬ 
ticipation in the 
J.O.T.A. 


Mi 

The following 67 countries were recorded by the World Scout 
Bureau Headquarters Station VE3WSB at Ottawa, Canada, as par¬ 
ticipating in the 1965 Jamboree-on-the-Air. 

Algeria 
Argentina 
Australia 
Austria 
Belguim 
Bermuda 
Brazil 
Canada 
Chile 
Colombia 
Congo 
Costa Rica 
Curacao 
Denmark 

Dominican Republic 
Ecuador 
Faeroe Islands 
Finland 
France 
Germany 
Great Britain 
Northern Ireland 
Gibraltar 


Greece 

Panama Republic 


Guatemala 

Paraguay 


Honduras 

Peru' 


India 

Philippines 


Iran 

Portugal 


Ireland 

Rhodesia 


Israel 

St. Vincent 


Italy 

El Salvador 


Jamaica 

Singapore 


Japan 

South Africa 


Luxembourg 

Sudan 


Madagascar 

Swaziland 


Maidive Islands 

Switzerland 


Mexico 

Sweden 


Morocco 

Trinidad 


Mozambique 

Uganda 


Netherlands 

U.S.A. 


New Guinea 

Prerto Rico 


New Zealand 

Alaska 


Nicaragua 

Hawaii 


Nigeria 

Uruguay 


Norway 

Venezuela 
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Specifications. Minibox as Featured in Mullard 
Outlook April 1966. Speaker Baffles and Backs. 
Removable in All Cases. Keyed Mitre Corners. 
All Front Edges Veneered. 


CABINETS TO YOUR REQUIREMENTS 

end Guaranteed 




w*l- 

Vie*- 
oria Blackwood, 
etc* 


Call or write 



Trade enquiries welcome 



REGAL CABINETS COMPANY 

6 DUFFY STREET, BURWOOD, E.13 VICTORIA 284107 



PRECISION ELECTRONICS 
OFFER: 

T.I. 

SEMICONDUCTORS 

and just look 
at the prices! 



* TEXAS INSTRUMENTS build semiconduc¬ 
tors and components by almost every known 
technology. This experience, coupled with 
the largest and most modern production 
and development facilities is your assurance 
of the highest quality available. 






TYPE Tl 3027 

High quality germanium power transistors for Audio amplifiers, 
Inverters and Regulators. 

Improved performance replacing AD 140, 2N 301, OC 25 and 
OC 26. 

Veer 40 volts, 1C 7 amps, 150 watts, FT 250 Kc/s min. 

Price singles: $1.89. 100-up $1.40 

t(plus sales tax where applicable) 

TYPE 2N 706 A 

Silicon high frequency transistor lor high speed switching. 27 
Me and 50 Me power amplifiers. Mil spec. N.P.N. Silicon Vceo 
15v 1 watt dissipation at 25° case. 

Price: $0.90 ea. 

t(plus sales tax where applicable) 

TYPE 2N 2160 

Silicon Unijunction transistors. Application in a wide range of 
oscillators, S.C.R. firing and level sensing. 

Price: small quantities: $1.59 ea. 

(large quantity price on application) 
Mplus sales tax where applicable) 

We welcome your enquiries for low cost plastic encapsulated silicon 
transistor devices including field effect types. 

Complementary to the wide range of T.I.* Semiconductors, we offer: 
TEXAS CRYSTALS featuring high accuracy and activity. 

JERMYN Industries wide range of Heatsinks. Transistor mounting pads 
and clips. 

t Sales Tax Note: Plus 25% for private purchase. Plus 12$% for aid 
to manufacture in industry declared. Tax exempt for ST certificate 
holders. 



PRECISION ELECTRONICS 

276 HAY STREET. SUBIACO, PERTH. W.A. Ph.: 81533 
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The keenness and enthusiasm of both 
Scouts and amateurs who participated in 
1965 are indicated by these extracts from 
some of the reports recorded in the official 
report. 

Canada: “Some 430 stations took part 
from all across the country and right up to 
within a few hundred miles of the North 
Pole. The latter stations, with Eskimo Boy 
Scouts, were extremely popular.” 

Columbia: “A patrol of eight invaded an 
amateur’s shack. When they left, the patrol 
numbered 10; the ham’s two sons had 
joined.” 

Germany: “The German-American Ama¬ 
teur Radio Club was extremely active, 
operating the full 48 hours with four sta¬ 
tions and 19 operators. Twenty-four coun¬ 
tries and 22 States were contacted.” 

Great Britain: “GB3BHP at Baden-Powell 
House had four stations operating for the 
full 24 hours. G3UDN at Warwick, used a 
130ft long wire antenna with one end 
suspended from the Town Hall clock tower 
80ft high. The Halifax Scout Station, 
G3MVH, had an ingenious remote rotation 
arrangement for the beam antenna, located 
some distance from the shack. A Scout 
stood at the bottom, linked to the operator 
by a field telephone, and 18 overseas sta¬ 
tions were contacted.” 

Iran: “Iranian Scouting made careful pre¬ 
parations for this event, including holding 
technical courses in Morse code and elec¬ 
tronics. An inovation was a special course 
in English, to improve the participants’ 
conversational ability over the air. A special 
station was established at a new Scout 
Headquarters which was scheduled to be 
opened that weekend by Her Imperial 
Majesty the Queen of Iran. H.I.M., who 
was a Girl Scout at one time, sent a message 
of greeting over the air.” 

Ireland: “Twelve stations took part with 
20 groups representing all parts of Ireland. 
The idea behind the J.O.T.A. was obviously 
understood because three troops have now 
started classes in Morse code and radio 
theory.” 

Italy: “The 16th Milan (Handicapped) 
Troop were helped by 11RIF, made con¬ 
tacts with nine countries ranging from 
Sweden to Australia.” 

Jamaica: “The Jamaican Amateur Radio 
Association placed its station, 6Y5RA at the 
disposal of the Scouts. Some 10 countries 
were contacted during the 13 hours of 
operation.” 

Norway: “The Explorers of Karmoy, an 
island off the rugged western coast of Nor¬ 
way, set up LA5UJ in a cave on the island, 
erecting a 40ft antenna on the cliff above. 
LA7KJ, a 17-year-old scout with his own 
licence, operated his home-made SSB equip¬ 
ment all night with the boys of his patrol, 
1st Notodden Troop.” 

Portugal: “For the first time, Portugal had 
a National Organiser for the J.O.T.A., and 
as a result there was enthusiasm beyond 
expectations among both Scouts and ama¬ 
teurs. Blind Scouts of the 21st Lisbon 
Group took an active part with eager 
interest.” 

Sweden: “Eleven stations with special call 
signs were in operation. One of those in 
most demand was SM7XA/MM, operating 
from M/S “Sarpen,” sailing along the 
coast.” 

Ceylon: “A station operating under the 
callsign 4S7RS was set up in the Scout 
Headquarters. Contacts were made with 12 
countries. With the assistance of the Radio 
Society of Ceylon, it is hoped to establish a 
permanent station, with training facilities 
for Scouts.” 

Maidive Islands: “Scouting in these 
islands has been established for only a year 
or so. Of the 135 Scouts and Cubs, 65 were 
recorded as taking part from station 
VS9MWA” 
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The origin of the Jamboree-on-the-Air 

f oes back to 1957 when, during the Jubilee 
amboree held in England to celebrate the 
origin of Scouting some 50 years earlier, 
some radio amateurs among the Scouts got 
together and suggested that Scouts try to 
contact each other on a fixed day each 
year by means of amateur radio. Thus the 
idea of the Jamboree-on-the-Air was bom. 

Reviewing the progress made since 1957, 
Reverend James A. Stone, 72nd Dublin 
Troop, in summing up the results of the 
1965 J.O.T.A. made these comments; 

“It is difficult to evaluate the results of 
the past eight years and to see how far 
the objects have been attained. Many 
Scouts nave obtained amateur radio licences 
as the result of the J.O.T.A. Many Scouting 
Associations throughout the world are intro¬ 
ducing radio instruction classes. 

“As a result of the Jamboree, many 
troops in widely separated parts of the 
world are continuing to exchange corre¬ 
spondence. We in the 72nd Dublin can 
bear witness to that point because some 
of the boys are still writing to fellow- 
Scouts in Sydney, Australia, to whom they 
spoke two years ago. Indeed there are many 
Australian badges to be seen in the Troop. 

“This year we got some new ideas from 
the Hinds Scouts in Ashburton, New 
Zealand, to whom we spoke for 40 minutes. 


“Scouts are lucky to find such a co¬ 
operative person as the radio amateur. 
Without the co-operation of the “hams” 
the J.O.T.A. would be impossible. Hams 
are very enthusiastic about their hobby 
and are always willing to put it at the 
disposal of anyone in any way they can. 
They have a world brotherhood also, and 
it is not unusal to find a round-table con¬ 
versation going on between an Irishman, 
American, Australia, Russian and Swede. 

“The Irish Scouts are lucky to have the 
Irish Radio Transmitters* Society so friendly 
disposed to them. With their help, and 
that is guaranteed at all times, there need 
be no limit to the achievements of the 
Scouts in their J.O.T.A. 

“Such is the Jamboree-on-the-Air; not 
quite such a ‘boisterous frolic, a spree’ 
on the air but an annual occasion when 
Scouts are made aware in a practical 
manner of their World Brotherhood.” 

Amateurs who desire to make their 
services available during the weekend 
activities should either contact their local 
Scout Group or the Branch Headquarters 
of the Boy Scouts* Association in their 
State. 

Portable or mobile operation from the 
Scouts own hall or camp site will find 
many willing helpers for the erection of 
antennas. 


FREE 


BIG - NEW 

INFORMATIVE 

CATALOGUE 


• BUILD-IT-YOURSELF KITS 

• BINOCULARS • BOOKS 

• LUNAR MAPS • STAR ATLASES 

• OPTICAL ACCESSORIES 


TELESCOPES 

ASTRONOMICAL — TERRESTRIAL 
OVER 1,000 MODELS IN STOCK. 
LARGEST SELECTION. 

LOWEST PRICES. 



AMATEUR 
ASTRONOMERS 
PPLY CO. 


ltd Clarke St., 
Crow's Nest 
SYDNEY. 
Phono 43-4360 


A multimeters 

with Taut Band Suspension & 
Diode Overload Protection 

RANGES: 

A.C. & D.C. Volts to 1,000V. (12 Ranges) 

D.C. Current to 10 Amp (9 Ranges) 

Ohms to 10 Megohms (3 Ranges) 

Decibel Ranges 

MODEL 32A 

D.C. 1,000 Ohms/Volt. 

Special Price: 

$27.75 

MODEL MX32 

D.C. 20,000 Ohms/Volt 
Price: $35.75 

MODEL MXL 

D.C. 40.000 Ohms/Volt 
Price: $39.75 


PATON ELECTRICAL PTY. LTD. 

90-94 Victoria Street, ASHFIELD, N.S.W. 71 0381 
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(6 Ranges) 

Life Service — Made in 
Australia (25 years’ 
experience) and backed 
by Factory Service. Do 
not under-estimate this 
advantage. 

All prices plus 12V2% 
Sales Tax. 


TERMS AVAILABLE. 


Send for full details 
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COMARK LTD. NEW VERSATILE METERS 


ELECTRONIC MULTIMETER TYPE 130S 

The Electronic Multimeter 130S combines the versatility of the familiar 
multimeter with the sensitivity of the valve voltmeter. This meter has 58 
ranges and is fully protected against overload. Mercury Batteries are 
used for power. 

For all DC measurements a transistor-chopper amplifier with heavy 
feed-back provides input resistance of 1 Meg/Volt on voltage ranges. On 
AC the input resistance is 2 Megs on voltage ranges. 

SPECIFICATIONS 

Volta 9 *: 0-10-30-100 300 mV \ 

0-1-3-10-30-100-300-1.000 V / AC ' DC 
Currant: 0-1 O.luAA(DC): 0-10-10-100-1OOuA A: 0-1-10-100 mA (AC/DC) 

Accuracy: DC 2%: AC 3% 

Resistance: Linear (R. min.) M0-I00 ohms: 1-10 Kohms 

Reciprocal (R. max.) 10-100 Kohms: 1-10-100 megs 
Accuracy: Linear 2% Reciprocal 5% 

Response: To I Mc/s: Flat 20 c/s-100 Kc/s (AC) 

PRICE: $164.00 Plu« I2 '/j% S.l.t Tax FOB/FOR Sydn.y 




DC MlLLIVOLTMETER 120S 

The 120S is a robust portable multi-range DC unit designed primarily 
for low level signals but is equally suitable for general use due to its 
wide dynamic range. With an input resistance of 1 Meg/Volt the effect 
of connecting the 120S into a circuit may often be neglected. A one 
microamp (full scale) range is included. 


Voltage: 

Current: 

Resistance: 

Accuracy: 

Recorder: 

PRICE: 


SPECIFICATIONS 

0-1-3-10-30-100 300 mV: 0-1-3-10-30-100-300 V 

Accuracy 2% current and voltage 

0-I-I0-I0Q uA A: 1-10-100 mA 

Linear (min.) 1-10-100-1,000-10,000 ohms 

Reciprocal (max.) 10-100-1,000 Kohms: 10-100 megs 

Linear 2% Reciprocal 5% 

Terminals provided tor DC Recorder drive 

$135.00 Plus l2*/2% Sales Tax FOB/FOR Sydney 


THERMOCOUPLE METER 160C/160F 

A sensitive portable instrument for temperature measurement. All scales 
read directly when used with any of the thermo couples in common use. 
Errors due to lead resistance and non-linearity are eliminated electroni¬ 
cally. A transistor-chopper DC amplifier gives high sensitivity, low drift 
and 1200 hours battery life. 


SPECIFICATION RANGES 

I60C (Centigrade) I60F (Fahrenheit) 


Cr/Al Thermocouple 

0-1000° 

0-2500° (3000° rang.) 

Fe/Con Thermocouple 

0-700° (1000° range) 

0-1600° (3000° rang.) 

Cu/Con Thermocouple 

0-300° 

0-800° (1000° rang.) 

mV 1 Meg/V 

0-30° mV 

0-30 mV 

Accuracy 

2% at 20° C. (Amb) 

2% at 68°F. (Amb) 

Variation 

0.1% p.r °C. 

0.05% par °F. 

Wkg Range 

0-40° C. 

32-100 ®F. 


PRICE: $138.00 Plus l2 ! /2% Sales Tax FOB/FOR Sydney 


JACOBY, MITCHELL & Co. Ply. 

469 475 KENT STREET, SYDNEY (26-2651) 




MELBOURNE: 

15 ABBOTSFORD ST., 
NTH. MELBOURNE. 
(30-2491-2) 


ADELAIDE: 

652 SOUTH ROAD, 
GLANDORE. 
($3-6117) 


BRISBANE AGENTS: 
T. H. MARTIN P./L., 
56-74 EDWARD ST. 
(2-0555) 


PERTH AGENTS: 

C. F. LIDDELOW & CO., 
252 WILLIAM ST. 
PERTH. (28-1102) 


TASMANIAN AGENTS: 
k. w. McCulloch p./l. 

P.O. BOX 606G, 
LAUNCESTON. 2-5322 
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WIRELESS INSTITUTE ACTIVITIES 


The 1966-1967 edition of the Australian 
Amateur Radio Call Book is in course of 
being printed. It is expected to be on sale 
at the end of October or early November. 

This edition has been completely revised 
and will be the same page size as the 
W.I.A. magazine “Amateur Radio.” In 
addition to the call sign of Australian 
amateur stations, it will contain details of 
Broadcast and TV station frequencies, 
awards and other useful information for 
amateurs and shortwave listeners. 

The price will be 75c per copy plus 
postage where necessary. As only a limited 
number will be printed, orders should be 
placed early with Divisional Secretaries in 
each State. 

AUSTRALIS 1 

The “VK-keyer” for the Australis satellite 
was completed early in August and has 
undergone continuous run tests successfully. 

One major change in the design of the 
satellite has been made. The eight-channel 
telemetry will now be used to modulate 
both the 144.050MHz and the 29.450MHz 
beacon. 

As the telemetry system switches the 
transmitter on and off very rapidly, the 
power drain will be cut by over 50 per 
cent, thus allowing the HF transmitter to 
be commanded on for longer periods than 
was originally planned. 

Another change involves the replacement 
of the magnetic coil attitude sensor with a 
light-sensitive horizon sensor. The telemetry 
sensors will now comprise three photo¬ 
transistors which will be used as attitude 
sensors, two thermistors which will relay 
the satellite’s internal temperature, one 
battery current and one battery capacity 
sensor. 

EURO-OSCAR 

The Euro-Oscar satellite which is being 
built under the direction of DJ4ZG, is 
expected to be delivered to the Oscar 
Headquarters within the next few weeks. 
The satellite will be very similar to 
Oscar III. It will have a 2 metre to 2 metre 
repeater on board. 

The receiver will accept signals in the 
band-pass 144.05MHz-144.15MHz and relay 
them on 144.85MHz-144.95MHz. 

NEW SOUTH WALES DIVISION 
Members and visitors attending the 
August meeting of the New South Wales 
Division were treated to a most interesting 
and enlightening lecture. 

The lecturer, Trevor Andrews, of Fairchild 
Australia Pty. Ltd., spoke on “Integrated 
circuits, past, present and future.” 

By clearly explaining the Planar process 
he showed how it is possible to produce 
integrated circuits on a chip of pure silicon 
0.1 in square, and up to 150 transistors on 
the same area. 

It was also pointed out that 
future developments in the semiconductor 
field may make it possible to build a 
complete radio receiver using a series of 
microcircuits. 

It was an interesting lecture which showed 
the amazing progress made in the electronic 
field during the last five years. 

The monthly meeting of the N.S.W. Divi¬ 
sion is held on the 4th Friday of each 
month at W.I.C., Crow’s Nest. 

WICEN NOTES 

Peter Campbell, VK2AXJ, WICEN Pub¬ 
licity Officer for the New South Wales 
Division has received many inquiries as to 
the net frequencies used by WICEN and 
the crystal frequencies required to put the 
various makes and models of earphones on 
the VHF net frequencies. 

The following tables set out the details: 
Net Frequencies: 

2 metres: Channel A 145.854MHz 
Channel B 146,000MHz. 

Channel C 146.100MHz 
Mode—FM ± 15KHz peak deviation. 

6 metres; Channel A 53.920MHz 

Channel B 53.950MHz 
Mode: FM ±. 15KHz peak deviation. 


Channel 1 53.786MHz 
Channel 2 53.826MHz 
Channel 3 53.866MHz 
Mode: Amplitude modulation. 

Crystal Frequencies: 

2 metres: 

Channel Transmitter Receiver 

A 4051.500KHz 10275.285KHz 

B 4055.550KHz 10285.714KHz 

C 4058.302KHz 10292.855KHz 

The above are for AWA type units 
MR’s 3a; 3b; 10b; 10c; 20a; 20b with a 
30pF shunt capacitor. For MRlOa, double 
crystal frequency in the receiver only. 

For the TCA type 1649 with 30pF shunt 
capacitor use: 

A as above 28770.8KHz 

B as above 28800.0KHz 

C as above 28820.0KHz 

For the TCA type 1674 with 30pF shunt 
capacitor use: 

A as above 

B as above 

C as above 

For STC type MR2A use: 

A as above 

B as above 

C as above 

For STC type MTR 
series capacitor use: 

A 6077.250K.Hz 

B 6083.333KHz 

C 6087.500KHz 

6 metres—For AWA low 
above use: 

A 2246.666KHz 

B 2247.916KHZ 

For STC type MR2A use: 

A as above 

B as above 

It should be noted that 
low-band 70-85MHz AWA unit for 146MHz 
the crystal frequency shown above should 
be used and not a 20MHz crystal. 


21122.00KHz 
21142.85KHZ 
21157.14KHz 


20593.428K.Hz 
20614.285KHz 
20628.571 KHz 
121D with 20pF 


15783.77KHZ 
15800.00KHz 
15811.llKHz 
band types a: 

111 84.0KHz 
11190.0KHZ 

17406.06KHZ 
17416.66KHz 
if modifying a 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment Tope Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
All work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD. 
CREMORNE, N.S.W. 90 4825 


V . ■ WE A. 

ra SPECIALiSE 4fg>- 
IJV 

TAPE RECORDERS 

EXPERT REPAIRS 

To all brands by German technicians in 
modern equipped workshop. 

Contact 


KLAPP ELECTRONICS PTY. LTD. 

224 CHAPEL STREET. PRAHRAN. VICTORIA. 
TELEPHONE: 5M453. 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 

ACCURACY STABILITY ACTIVITY - OUTPUT 

All types of Crystals Available. 

Such As DC 11. FT 243 HC 6U CRA 
B7G, HCI8U. ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. 

Consult us for Crystals for any mobile Radio. 

Prices depend on tolerance end frequency required. 

DISCOUNT FOR QUANTITY ORDERS 



Established 36 Years 



AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 

Our new Factory employing the most modern equipment allows 
us to otter you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PEIZ0 ELECTRIC CRYSTALS 

Contractors to Federal and State Government Departments 

REPRESENTATIVES AUSTRALIA' AND NEW ZEALAND—MESSRS. CARREL & CARREL. 

BOX 2102, AUCKLAND. 


MESSRS. ATKINS (W.A.) 
LTD., 894 Hay Street, 
PERTH. 

MESSRS. A. E. HAROLD 
PTY. LTD.. 123-125 
Charlotte Street, BRISBANE 


MESSRS. UNITED 
DISTRIBUTORS PTY. 
LTD., 175 Phillip Street, 
SYDNEY. 


MESSRS. LAWRENCE & 
HANSON ELECTRICAL 
(VIC.) PTY. LTD., 

34 Brisbane Street, 
HOBART, and 
29 St. John Street, 
LAUNCESTON, 
TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


546-5076 
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WARBURTON FRANKI 


SANWA MULTITESTER MODEL F-7TR 



$25.50 

Incl. Pack and P 


For accuracy, reliability and versatility choose SANWA and get un¬ 
surpassed tester performance. 

MODEL F7TR. The unique range selector is really epoch-making, a 
red ball appearing in the slot on a clear acrylic dial. Half in size 
compared with conventional testers. The meter self-checks the internal 
batteries. 

Measurement Rahgcs: 

DC V: 0.25, 2.5. 10, 50, 250, lOOOv (20k ohm/v). 

AC V: 2.5, 10, 50, 250, lOOv (8k ohm/v). 

DC A: 50ua, 0.5, 5, 50. 250ma. 

OHM: RX1, RX10, RX100, 50M. (Min. 1 ohm and max. 50mg ohm). 
DB: minus 10 to plus 36db. 

LI: 20, 2. 0.2ma. 

Batteries: 1.5v (UM-3) x 1 and 22.5v CBL-015) x 1. 

SIZE: 3%in x 3Viin x min. WEIGHT: 14.4oz 



PORTABLE RADIOGRAM 

7 TRANSISTORS 

it Fine adjustment of turntable 
speeds. 

it Really fine tone and volume. 

SIZE 9in x lOin X 3in. 
Weight 3V4lb. 


it Plays all 33 and 45 r.p.m. 
records. 


it Powerful Radio Reception. 
it External Speaker Socket. 

$39.95 plus freight 25c. 


SILICON DIODES post free 


IN349I 18 amps at 

50 P.I.V. available 


S15AR2 

1 

amp 

at 

1,500 P.I.V, .. 


with either K 

or A to Case .. 

.. 95c 

IN3193 

750 

M.A. 

at 

200 P.I.V. .. 


Heat Sink Adaptor 

to Suit. 


IN3I94 

750 

M.A. 

at 

400 P.I.V. .. 


S10AR2 1 amp at 

1,000 P.I.V. 

$1.69 

1N3195 

750 

M.A. 

at 

600 P.I.V. 



NEW SIDAC (Silicon Symmetrical Diode) 


The SIDAC is a five layer semi-conductor device 
(NPNPN) having two terminals greatly simpli¬ 
fying AC control circuits. Being Bi-directional, 
one SIDAC can replace two SCR’s in conven¬ 
tional control systems. In addition, blocking 
voltages are less temperature sensitive in the 
SIDAC and since there is reverse direction, 
voltage transients do not injure the device. 
Current surges also arc less damaging than those 
encountered in SCR’s as the current is not 
initially confined to a small area near a gate. 
The SIDAC is cheaper than comparable SCR's. 
Firing the SIDAC is simplicity itself. Either 
a parallel or series circuit may be used and 
specially developed pulse diode is available with 
suitable pulse transformer. 


TYPE K5B20—Normal A.C. (R.M.S.) 

Circuit Voltage — 240 — R.M.S. 

Current Capacity — 5 amps. .. $4.25 

PULSE DIODE type K2C .. $1.00 

PULSE-TRANSFORMER .. . . $1.50 

POST FREE 

NOTE! A circuit is available for making 
a 1,000 watt Light Dimmer using the K5B20, K2C, 
Pulse transformer and a few resistors and con¬ 
densers. Write or Call for a copy. 


MICROPHONES 


Australian-made Crystal. Hand-held type supplied 
in box with stand adaptor and 8Vi feet cable. 


$1.95 post free 


ROTA 

Portable Chest of Drawers 


$7.90 

$8.70 


TYPE PJCD. Pushpull lock pre¬ 
vents drawers falling out —* may 
also be padlocked for security. 

PJCD/1 Undivided Drawers 
PJCD/2 Divided Drawers . 

Also available less lock and handle. 

JCD/1 .. UM 

ICD/2 . $7.20 

Any of above plus 25c freight. 
Write or call for Free Literature on 
these and other Rota products. 


World Famous 

POLYPAKS $1 (10/-) 

Famous 1-dollar paks — brand 
new — no “rubbish.” Ideal for 
amateurs, beginners, servicemen, 
enthusiasts. « 

1 30 carbon resistors, asst. Vi watt 

and 1 watt, presets too. $1. 
5 20 asst, capacitors# 5 each 

^ paper, plastic, mica, ceramic. $1 
a 20 silver mica capacitors, inc. 
9 5 Per cent values. .. .. .» $1. 

1 20 styroseal plastic capacitors, 
20 per cent and 10 per cent. $1. 
c 100 Assorted Rubber Orom- 

J metts.$1. 

g 35 Assorted Vi watt Resistors 

w (English Erie).$1. 

7 25 Assorted 1 watt Resistors 

1 (English Eire).$1. 

Guaranteed A1 quality. Popular 
brands. 1 pak, postage 4c (5d), 3 
paks. post free. 


FAMOUS ITALIAN OELOSO 
CRYSTAL MICROPHONES 

Will fit Australian type Mic. Stands. 
Attractive white plastic case and 
supplied in box with 7 Vi feet cable 
and phone plug. 

$3.95 post free 


RECORD PLAYER 
BATTERY OPERATED 

Transistor Model. Excellent tone 
and volume, plays all sizes of 
records. Small and compact. II in 
x 7in x 2in. 

$19.95 post free 


CAR AERIALS 

Four-plecc lock type. May be ex¬ 
tended only with use of key. Cowl 
mounting with lead. 

$3.95 post free 



220 PARK SI. STH. MELB. VIC.—Ph. 69-0151( 5 lines) 

Please include postage or freight with all orders. OPEN SATURDAY MORNINGS . 
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All crystals should be in type ‘D’ holders 
and .005 per cent or better. FT243 type 
holders are not satisfactory because of 
temperature drift. 

Modifications necessary for Pye AM units 
have been previously described in 
ELECTRONICS Australia and the W.I.A. 
maeazine “Amateur Radio.” 

There has been a great deal more activity 
in the WICEN net frequency in the New¬ 
castle and Central Coast areas since the 
last report. Phil Levenspiel, VK2TX and 
Doug Pearsall, VK2ASA in the Wyong area 
have joined the net. Conditions between 
Wyong and Newcastle appear to be ideal 
and good signal reports have been 
exchanged between VK2AWX, the Hunter 
Branch station at Teralba, and the Central 
Coast stations around Gosford. 

From the activity promised, it looks as 
if there will soon be manv more stations 
operating on the 146MHz frequency in the 
near future. 

A new base-station transmitter has been 
installed at the N.S.W. division’s station 
VK2WI at Dural which has enabled 100 
per cent communication to be established 
between Sydney and Newcastle on the 
WICEN net frequency. 

VHF GROUP 

One of the most interesting in the current 
series of lectures given at the V.H.F. Group 
meeting was that at the August meeting 
by Lionel Dooland, VK2ZLD. 

The lecture described and demonstrated 
the various techniques used in the design 
and etching of printed circuit boards. Lionel 
is a lecturer at the Gore Hill Technical 
College and his expert presentation of this 
modern technique in construction of radio 
equipment was very much appreciated by 
the audience. 

The meetings of the V.H.F. and T.V. 
Group of the N.S.W. Division of the W.I.A. 
are held on the first Friday of each m^nth 
at the Wireless Institute Centre, 14 Atchison 
Street. Crows Nest, commencing at 8 p.m. 
The division has an interesting nroeram of 
the dav and night contests which are held 
throughout the year. Points are allocated 
to the contestants who attend and subse¬ 
quently fill the first three nlaces in these 
contests. The member with the greatest ag¬ 
gregate score at the end of the year is pre¬ 
sented with the Chairman’s Trophy. 

Membershio of the Group is open to all 
members of the Division; no additional fees 
are charged. 

HUNTER BRANCH 

The August meeting of the Hunter Branch 
was addressed by Dave King, VK2ZFR, a 
technician at the Williamtown Air Force 
Base. 

Dave displayed and described the com¬ 
mand voice radio equipment used on some 
of the modem aircraft in service with the 
R.A.A.F. He carefully went through the cir¬ 
cuit and described in some detail the 
many features of the unit, especially in 
regard to channel switching and frequency 
stability. 

It was interesting to note that, although 
the radio equipment shown was the most 
modern type, a genemotor was used to 
provide Power for the high tension supply. 
Apparently there is still some hope for the 
trusty genemotor in this age of transistors. 

The next meeting of the Hunter Branch 
will be held in Room 6 of the Clegg 
Building at the Technical College, Tighes 
Hill, on Friday, 4th November, 1966. The 
meeting will commence at 8 p.m. and an 
interesting lecture has been arranged. 
Visitors are welcome. 

Allen Fairhall, VK2KB, who has not 
been active for many years, has at last 
found time to get back on the air and 
is putting a fine signal out on 14MHz. 
The elegant rotary beam is a prominent 
landmark in the Bar Beach area. 

Another oldtimer to recently make his 
re-aopearance on the bands was John Traill, 
VK2XQ, who was heard going hammer 
and tongs during the Remembrance Day 
Contest. 

Many of the Hunter Branch stations 
participated in the contest and among 
the highest scorers was Geoff Hunziker, 


VK2BGF. Tony Mullen, VK2ZCT, also did 
well in the VHF section of the contest 
and looks to be in a winning position. 
Among the short-wave listeners, Paul Lins- 
ley made an excellent score. The Branch’s 
most recent successful candidate for the 
Full Call qualifications is Milton Cairn, 
who was anxiously awaiting the issue of his 
call-sign. 

CENTRAL COAST BRANCH 

A very lively and interesting talk was 
given to members of the Central Coast 
Branch by Dave Andrews, VK2AWZ, at 
the August meeting. Attendance totalled 27, 
including some visitors from Newcastle 
and Sydney. 

Dave’s subject was “Fox hunting,” not 
the kind which requires the use of horses 
and hounds, but the kind which in amateur 
parlance refers to the art of locating hidden 
transmitters. 

Those present were given many useful 
hints on the methods that can be used 
and equipment which has been proved to 
be most suitable for the purpose of locating 
the elusive “fox.” Dave is very well versed 
in the art and has an outstanding record of 
success in these contests. 

The 144MHz converter project is still 
attracting a good deal of interest and 
several members have completed their units. 

Overseas trips by members of the Branch 
are in the news at present. Ernie Hodgkins, 
VK2EH, has made a trip around the South 
Pacific, while Phil Levenspiel, VK2TX, is 
on a very extended trip around the world, 
one of the highlights being an overland 
coach trip from India to London. 

Visitors are alwavs welcome to the meet¬ 
ings of the Central Coast Branch, held in 
the School of Arts, Gosford, on the third 
Friday of each month. 

WAGGA RADIO CLUB 

A Radio Club has been formed at Wagga 
Wagga. The initial meeting was held to 
organise for the running of the South-West 
Zone Convention. Following this, the club 
will provide classes in radio theory and 
Morse code for those interested in gaining 
their A.O.C.P. 

The officers appointed to co-ordinate the 
initial activities are:— 

President: Sid Ward, VK2SW. 

Secretary-Treasurer: Jim Edge, VK2AJO. 

All inquiries should be made to the 
Secretary, J. W. S. Edge, Wallace Street, 
Coolamon. 


WEST AUSTRALIAN DIVISION 

At the Annual Meeting of the West 
Australian VHF Group the following mem¬ 
bers were elected as officers for 1966-1967. 

Patron: F. W. Dawson. 

President: D. E. Graham, VK6HK. 

Vice-President: R. B. Pemberton, 

VK6VW. 

Secretary: R. K. Graham, VK6ZDS. 

Bulletin Publication: 

Editor: J. P. Hughes, VK6ZEK. 

Technical Notes: C. J. Kosino, VK6LK. 

QSL Officer: L. Jessop, VK6ZEA. 

Committee Members: C. J. Kosina, 
VK6LK: R. Chamberlain, VK6RY; H. 
Pride, VK6HP. 

Broadcasts: G. Sturcke, VK6ZEZ. 

Oscar Coordinators: R. Chamberlain, 
VK6RY; D. E. Graham, VK6HK. 

VHF Records: C. J. Kosina, VK6LK. 

Librarian: R. J. Everingham, VK6BO. 

Program Director: T. C. Berg, VK6ZAF. 

Trustees: R. H. Mould, VK6FM; S. J. 
Smith, VK6SJ. 

In his report on the past year’s activities, 
the retiring President, H. Pride, VK6HP, 
commented on the necessity to use the 
whole of the VHF bands and not restrict 
the activities to mobile and fixed station 
FM net frequency. 

Comment was also made on the achieve¬ 
ments of Don Graham, VK6HK, in receiv¬ 
ing pictures from the Essa II weather 
satellite. 

, The Group meets on the fourth Monday 
in each month at the D.C.A. Workshop 
Canteen, 86 Guildford Road, Maylands, at 
8pm. Visitors are welcome. 

The General meeting of the Division is 
held on the third Tuesday of each month 
at the Perth Technical College. Proceedings 
commence at 8pm, and visitors are always 
welcome. 

TASMANIAN DIVISION 

VHF activity along the northern coast 
of Tasmania is revealing some interesting 
facts in relation to VHF propagation. Mid¬ 
winter contacts across Bass Strait to Victoria 
on 144MHz, although still called unexpected 
openings, may in future be found to 
follow some definite pattern. 

On June 29 the 144MHz opening to 
Victoria produced some particularly good 
signals and it is reported that contacts 
were made by VK7ZLX, VK7LZ, VK7ZAH, 
VK7ZAA, VK7ZBW, VK7ZBE and 
VK7BR. 


— m —— 

NEW LOWER PRICES FOR CLOSE TOLERANCE GOLD PLATED CRYSTALS FOR 
AMATEUR APPLICATIONS 

Amateur Net 
(each, includes Tax.) 

• 1.8 MHz to 14.999 MHz ± .005% 

In Style “D” Holders, iin. pin spacing. $4.85 

• 15.0 MHz to 47.999 MHz ± .005% 

In Style “D” Holders, iin. pin spacing. $5.05 

• 48.0 MHz to 61.0 MHz ± .005% 

In Style “D” Holders, iin. pin spacing. $5.65 

• 100.0 kHz ± .005% 

In HC 13/U Holders, iin. pin spacing. $9.00 

• 1.0 MHz ± .005% 

In Style “D” Holders, iin. pin spacing. $9.00 

Many other types and tolerances are available from our standard production. 
Please consult us on your Crystal requirements. 

PYE PTY. LTD. 

Phone 

Melbourne: P.O. Box 105, Clayton. 544-0361 

Brisbane: 57 Merivale Street, South Brisbane.. 4-1571 

Sydney: 59 Arundel Street, Forest Lodge .. .. .. .. 68-4111 

Adelaide: I Ifould Street, Adelaide. 23-3183 

Perth: 151-155 Brisbane Street, Perth. 28-4338 

Hobart: 141 Murray Street, Hobart. 3-3707 
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MODEL RH-31 

* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

MftftFI DM W m * 3i” Meter. 

nVVtL luiirf I * 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 (20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V (10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms, 3K, 30K, 440K at 
centre scale). 

Capacitance: lOOuuF-O.OluF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 
Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 52” x 2 3-8”). 
Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

$24.50 

Postage 50c to $1 extra. 


TRANSISTOR HEARING AID 

First Phone Model 3 Transistors 

This Hearing Aid is an ultra-modern 
unit. It incorporates the folowing out¬ 
standing features: 

Ample power and clear tone. 

Compact, smaller than a packet of 
cigarettes. 

Precision printed circuit design. 

Magnetic earphone. 

Separate Tone and Volume Controls. 

Battery used: UM5 dry cell. 

Packed in a presentation case. 

New Model $31.50 

Replacement Battery only 12c. 

Postage 50c extra. 


Special 


PORTABLE 5 
TRANSISTOR 
TAPE RECORDER 
Model 999A $31.50 (£15/15/ ) 

Plus post., 75c. 

Reduced from £22/10/ 
Complete with Tape, Battery, 
Phone and Mike 


from 

LTD. 

SPECtAL 

PURCHASE 

Set of three 
posted $3.75 a 


CHROME VAN 

German screwdriver and 
pocket tester. 

1. 6-12 volt model auto 
tester. 

2. Sparkplug tester. 

3. 110-380 Volt mains 
tester. 

$1.25 each 


MULTIMETER TESTERS 


Model RH-50 

Modem Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30- 
120-300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA. 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: ! pr. heavy test leads. 


Price $31 (£15/10/) 

Pottage 50c to St extra. 

Batteries: 1 (1.5V), t (I5V). 
Size: 3 5-16" x 6 S-16" x 2J” 
Weight: 1.41b approx. 


LIMITED STOCK ONLY 
Model IIMO 

RANGES: 

DC Voltages: 0-10-50-500-1,000 
V at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1.000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 
Resistance: 0-10K-lMeg: 60 ohms, 
6K. ohms at centre scale, 
scale. 

Capacitance: 250uuF to luF, in 
two ranges. 

Decibels:-—20 to plus 36db, two 
ranges. 

Output: 0-1,000 V in four ranges. 
Size: 5in x 3£in x Uin. 

Weight: 13oz approx. 

Price $10.75 (£5/7/6) 

Postage 50c to $1 extra. 


RADIO ROUSE PTY. LTD. as 

306-308 Pin $1.. SYDNEY. Abo at 760 6eorge SI. and 6 Royal Arcada. 


MODI TP-5 
POCKET VOM. 
TESTER 


RANGES: 

• DC Voltage: _ 

2.000 OHMS per 
VOLT 0-5-25-100- 
250-1000 Volts. 

• AC Voltage: 2.000 
OHMS per VOLT 
O - 5 - 25-100-250- 
1000 Volts. 

• DC Current: 
O-SOOuA. 2SuA, 
500mA. 

• Resistance: 0-20K. 
0-2Mg. OHMS. 

• Capacitance: SOOuuF 
to 0.1 uF at 100V 
AC. 0.01 uF to 2uF 
at 5V AC. 

• Decibels: minus 20 
DB to plus 48DB 
In 5 ranges. 


£5-17-6 

$11.75 


CAR, CARAVAN 
LIGHT FITTING 


Auto light with switch fits any 
car, plugs into cigarette lighter 
socket. 6 or 12 volt available. 

$3.75 Posted 
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QUEENSLAND DIVISION 

The August edition of the Queensland 
Division monthly Bulletin “Q.T.C.” took on 
a new look. The front cover carried an 
advertisement for Mullard-Australia, which 
Will no doubt prove to be of mutual advan¬ 
tage to both the company and members of 
the institute. 

A thought-provoking editorial by the 
President, Lawrie Blagbrough, VK4ZGL, 
urges amateurs to investigate propagation 
phenomena, particularly on the VHF bands 
and will no doubt give VHF operators some¬ 
thing to consider during the coming sum¬ 
mer months. 

BILOELA AMATEUR RADIO CLUB 

A new club, The Biloela Amateur Radio 
Club, has been formed in that town, 77 
miles south-west of Gladstone. Although 
less than three months old, there are already 
13 members attending the A.O.C.P. course 
which is conducted each Sunday evening at 
8pm. 

Officers of the Club are: 

President: Doug Price, VK4PG/T. 

Vice-President: Len Coyle, VK4LL. 

Hon. Secretary: Mrs Val Williams. 

Hon. Treasurer: Don Blanch. 

Disposals Officer: Dave McLean. 

Correspondent: Adrian Williams. 

The Biloela Club has adopted, with minor 
modifications, the constitution of the Bunda- 
berg Amateur Radio Club. Both clubs have 
combined to hold very successful field days. 

The objectives of the Club include the 
setting up of club rooms with a club station, 
a library and other facilities for members. 

Further information can be obtained by 
writing to: Hon. Secretary, Biloela Amateur 
Radio Club, P.O. Box 365, Biloela, Queens¬ 
land. 

I.A.R.C. 

Mention was made in last months notes 
of the International Amateur Radio Club 
located in Geneva, which operates under 
the call sign 4U1ITU. Members in the club 
are mainly amateurs associated with the 
various delegations and staff attached to the 
International Telecommunication Union. 

The call signs of the office bearers foi 
1966 indicate the international atmosphere 
that exists in the club. 

Honorary President: John H. Gayer, 
HB9AEQ. 

President: Dr Miroslav Joachim, OK1WI. 

Vice-President: (Pending). 

Secretary: Ted Robinson, F8RU. 

Treasurer: Heinz Robig, HB9QC. 

Station Manager: Gunter Joraschkewitz, 
HB9UD. 

Station Engineer: Igor Dolezel, OK1FY. 

Chairman Editorial Committee: Bill 
Boyle. 

Editor “Interadio”: Werner Wolter, 
DL1YJ. 

Editor “Newsletter”: Gerald Lander, 
G300H. 

Public Relations Officer: Pietro Bronzini. 

Members Editorial Committee: Mrs Ker¬ 
shaw, Miss Jackson. 

QSL Manager: Rolf Hess, HE9GEE. 

VHF Manager: Hans Staufer, HB9YK. 

Contest Manager: Gunter Joraschkewitz, 
HB9UD; Assistant: Mike Bowman, G3PSA. 

Awards Manager: N. V. Gadadhar, 
VU2GN. 

Scientific Adviser: Willi Menzel, 

HB9AAB. 

I.T.U. 

The Xlth Plenary Assembly of the Inter¬ 
national Radio Consultative Committee 
(C.C.I.R.) of the International Telecom¬ 
munication Union (I.T.U.) was held from 
June 22 to July 22, 1966. 

In its 15 specialised study groups, the 
Assembly reviewed the progress achieved in 
the entire field of radio and approved the 
relevant documents. It considered the ad¬ 
vances in space communications which 
made possible the introduction of regular 
radio service by means of U.S. and U.S.S.R. 
satellites. (Continued on Page 139) 


1966 REMEMBRANCE DAY CONTEST 


From the activity observed on the 
amateur bands during the period of Remem¬ 
brance Day Contest, it would appear that 
the 1966 contest was an outstanding success. 

The contest was officially opened by a 
recorded speech transmitted from all official 
stations of the Wireless Institute of Aus¬ 
tralia. 

The speaker was Brigadier A. E. Brown, 
C.M.G., O.B.E., Director of the Pacific 
Region of the Commonwealth Graves Com¬ 
mission, who was introduced by the Federal 
President of the W.I.A., Max Hull, VK3ZS. 

Brigadier Brown said: “As an officer who 
in war and in peace learned to depend so 
much on communications, it is a very 
great privilege for me to speak on the 
occasion of the opening of the Wireless 
Institute of Australia’s Remembrance Day 
Contest for 1966. 

“Those who served in World War II 
cannot have anything but the most pro¬ 
found admiration for the ‘sigs’ of all ser¬ 
vices. I particularly recall the magnificent 
work of the air wireless warning groups, 
of the men and women of the coast 
watcher service whose only contact with 
the outside world was by means of radio, 
of the ‘sigs* who were in the forefront of 
every action in the western desert, and of 
the wireless operators who served far behind 
the enemy lines passing vital information. 
Most of all I pay tribute to those who 
did not return. 

“We are faced today with the challenging 
task of recalling the sacrifice of those 
whose lives were cut short in war. Those 
who survived must not forget what that 
sacrifice of life meant to the individual 
and those who held him dear. 

“The memory of even the greatest deeds 
tend to fade with time. There is coming 
about more and more a lack of knowledge 
and appreciation of what has taken place 
even in World War II. 


“Acts of commemoration are not mere 
homage to the past, such acts are part of 
our duty to ensure that those great sacrifices 
were not made in vain. By those sacrifices, 
nations throughout the world have been 
and are being brought closer together. 

“.The lessons of service which were so 
great a part of the lives of all Servicemen 
have found a parallel in the efforts of the 
Amateur Transmitting Service of Australia. 
Our hams are carrying on the task left 
unfinished by two world wars, of constantly 
working for world peace. Perhaps in their 
daily lives they were unaware of the im¬ 
portance of their efforts. 

“Throughout the world the amateur radio 
operators are slowly but surely bringing 
about a better understanding between 
nations and peoples. 

“The scientific achievements in the field 
of radio and communication have been 
tremendous. The ham has not only kept 
pace with those developments, but in many 
ways has directly contributed to them. In 
that field alone their existence could be 
justified, but their efforts in that direction 
is only a small part of their value to the 
community and to the world. 

“There are few fields of community ser¬ 
vice which surpass the work of the iradio 
ham in times of disaster. Fire, floods and 
earthquakes demand speedy communication 
systems, and, it is here that the ham has 
so often and so adequately demonstrated 
his value. 

“In the international field the ham is 
doing his part with equal effect. Through 
their efforts the world of communication 
is growing smaller and closer. A common 
bond exists between amateurs of many 
countries and is creating a better under¬ 
standing between peoples. 

“It is with very great pleasure that I 
declare open the 1966 Remembrance Day 
Contest of the Wireless Institute of Aust.” 


WILLIS 

HAMMER DIE PUNCHES 



WILLIS hammer type die punches are made to precise sizes for use 
in industry wherever a clean, round hole i's wanted. Designed to punch 
down to 14 gauge steel. Centre remnant removed with a flick of the 
hand. Can be used in die press. Special sizes made to order at slight 
additional cost. 
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TRADE ENQUIRIES INVITED 

WILLIAM WILLIS & CO. PTY. LTD. 


430 ELIZABETH STREET, MELBOURNE, C.l 

Telephone 34-6539 
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MDF-600B 
cardloid microphone 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 100—10,000 c/s±8 dB 
tSensitivity: — 52dB±3dB, 

Dimensions : 148x48x34.5 mm without stand 
Cable : 4 0mm, 3 m 
Weight: 1 V A lbs (525 g) 



PF-1DE 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response : 150-10,000 c/s ± 8 dB 
tSensitivity: —57 dB ±3 dB, 

Dimensions: 385.5 mm high 

21 mm diameter, microphone 
128 mm dimeter, stand 
Cable : 4 0mm, 1.5 m 
Weight: 1% lbs (840 g) with cable 



*DF-14B 


SPECIFICATIONS 

Impedance : 50 kQ Variable 

Frequency Response: 100—10,000c/s±8dB 
tSensitivity: ~48dB±3dB, 

Dimensions : 136x75x47 mm 
Cable: 6 0mm, 4 m 
Weight: 2 lbs (900 g) 



DF-1/DF-1B 

SPECIFICATIONS 
Impedance: 50 kQ 

Frequency Response: 100 —10,000 c/s±8 dB 
tSensitivity: —57 dB±3 dB, 

Dimensions : 21 mm diameter, 82.7 mm long 

Cable : 3 0mm, 1.5 m 

Weight: 3.9oz (110g) with cable 



DF-3 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 50—12,000 c/s±8 dB 
tSensitivity: ~56dB±3dB, 

Dimensions: 33.5 mm diameter, 133 mm long 

Cable : 4 0mm, 1.5 m 

Weight: 9,0 oz (255 g> with cable 



DF-l 2/*DF~! 2B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 80—12,000 c/s±8 dB 
tSensitivity: -57 dB±3 dB, 

Dimensions: 23 mm diameter, 158 mm long 

Cable : 3 0mm, 1.5 m 

Weight: 6.3 oz (180 g) with cable 



DF-2B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 100—10,000 c/s± 10 dB 
tSensitivity: - 56 dB ± 3 dB, 

Dimensions: 75x53x30 mm 
Cable : 3 0mm, 1.5 m 
Weight: 4.8oz (136g) with cable 



*DF-22B 


SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 50—12,000 c/s±7 dB 
tSensitivity: —57 dB±3 dB, 

Dimensions: 32.5 mm diameter, 220 mm long 
Cable : 6 0mm, 4 m 
Weight: IX lbs (575 g) 



*DF-51 B 

SPECIFICATIONS 
Impedance : 50 kQ 

Frequency Response: 150—8,000 c/s±7 dB 
tSensitivity: ~57dB±3dB, 

Dimensions: 98x58x36 mm 
Cable: 6 0mm, 1.6m, Coiled 
Weight. 7,3 oz (207 g) with cable 


* with switch: 


t at 1,000 c/s, OdB=lV//i bar 



YR PRODUCTS P 


(SOLE AGENT) 


;SFORD ROAD CHADSTONE, VICTORtA—PHONE 56-7231 


AGENTS: 

W.A.: O. K. Northover & Co., 337 Wellington St., PERTH. 
S.A.: Neil Mu.ler Pty, Ltd., 8 Arthur St., UNLEy! 

N.S.W.: Jacoby, Mitchell & Co., 469-475 Kent St.. SYDNEY. 


TAS.: Homecrafts-Tasmanla, 199 Collins St., HOBART. 
Nichols Radio. 91 Wellington St., LAUNCESTON. 

QLD.s T. H. Martin Pty. Ltd,, 35 Charlotte St.. BRISBANE. 
N.2.: P. H. Rothchild. 83 Pretoria St., LOWER HUTT. 


PB 
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A report was prepared describing the 
various colour television systems now 
operating or under study as a result of the 
Assembly’s efforts in this field, namely, 
NTSC, SECAM III, PAL and SECAM IV. 
Unfortunately, it was not possible to issue 
a recommendation advocating the use of 
one particular system throughout the world 
or in Europe. 

In the field of radio propagation, the 
meeting approved an atlas of world 
ionospheric characteristics prepared by 
means of electronic computers. 

In preparation for the African MF/LF 
broadcasting Conference to be held in 
September 1966, the Assembly approved 
texts showing the bases for calculating 
MF/LF propagation in the African Region. 
Recommendations on the protection ratios 
for MF/LF broadcasting will be used at 
this Conference. 

The question of band sharing between 
space communication systems and earth 
radio-relay systems was thoroughly con¬ 
sidered. 

The conference approved a recommenda¬ 
tion on VHF stereophonic broadcasting 
standards. To meet the requirements of new 
or developing countries, the meeting decided 
that a number of manuals should be pre¬ 
pared to assist technicians in those coun¬ 
tries. One of the manuals will deal with 
tropical broadcasting. 

In preparation for the Extraordinary 
Administrative Maritime Radio Conference 
in 1967, the Assembly adopted decisions 
for the intensification of studies concerning 
the use of single-side-band techniques for 
the purposes of the maritime services. A 
decision on a selective calling system to be 
used for maritime communication was 
deferred to permit the development of new 
systems. 

In accordance with the International 
Telecommunication Convention held in 
Montreux in 1965, the Assembly elected Mr 
J. W. Herbstreit, of the U.S.A., as Director 
of the C.C.I.R. for a period of six years. 
He succeeds Mr Leslie W. Hayes, who is 
retiring after 17 years* service in the 
C.C.I.R. Secretariat. 

AN INVITATION 

Club Secretaries or Publicity Officers of 
radio clubs throughout Australia and New 
Zealand are invited to send details of their 
clubs’ activities to the author of these notes. 
The postal address to which intending mem¬ 
bers should write, particulars of meeting 
places, dates and times should also be 
stated. 

Many inquiries are received for such 
information from persons wishing to take 
up amateur radio or visit a radio club 
during holiday trips. Knowledge of such 
details for publication will quite often per¬ 
form a service to amateur radio, radio clubs 
and inquirers alike. 

MEDICO’S NOTE 

An inaugural meeting has been held of 
the “Medical Amateur Radio Society’’ in 
the U.S.A. The office bearers were:- 

President: WAIFMY, 

President-Elect: K2JVA. 

Treasurer: W2KDI. 

Secretary: WA6CRN. 

This organisation is hoping to create 
an interest among doctor-amateurs both in 
the U.S.A. and also abroad. Members of 
the medical profession interested in joining 
should contact. William L. Sprague, M.D., 
433 North 4th Street, Montebello, Cali¬ 
fornia, U.S.A. 

VALE 

It is with deep regret that we record 
the death of Vic Holmes, VK2AKP, who 
died on August 26th after a short illness. 

First licensed in Glen Innes over 30 
years ago, Vic helped to locate an illegal 
transmitter in the Moree district during 
World War II. In 1949 he again gave service 
by maintaining communications between 
Maitland and Waratah during the disastrous 
floods in the Hunter Valley. 

The deepest sympathy of his friends in 
the amateur service is extended to his 
family in their sad bereavement. 


W.I.A. YOUTH RADIO SCHEME 


Attention of advanced Y.R.S. groups and 
members who have advanced to the higher 
certificate grades, is drawn to the Australis 
project. 

With the first Australian amateur-built 
earth satellite nearing completion, it is sug¬ 
gested that some thought be given to 
actively participating in the project by 
tracking the satellite and submitting reports 
on observations made. 

The satellite is being built by members of 
the Melbourne University Astronautical 
Society and the Melbourne Amateur Radio 
Club. 

Equipment required for tracking purposes 
consists of a 144MHz or 29MHz converter 


VK4LI and VK4WS. Visits have also been 
made to several of the Sydney amateur stat¬ 
ions as well as to commercial enterprises. 

The Club’s own transmitter, VK2BBB, 
has been a valuable asset in training mem¬ 
bers in operating procedure and has not 
only created interest in obtaining W.I.A. 
Y.R.S. certificates but the more coveted 
prize, the A.O.C.P. 

One of the most interesting clubs associ¬ 
ated with the Y.R.S. is the one recently 
formed at the Mittagong Training School 
for Boys. 

The Club is conducted by the Resident 
Psychologist, Mr S. Hastleton. It is thought 
that introducing an interesting hobby, such 


Two members of 
the Steadfast 
Radio Club and 
the club station 
transmitter 
VK2BBB (Banks- 
town Boys * 
Brigade). 



in conjunction with a short-wave receiver, 
and a helical antenna of right-hand circular 
polarisation, suitable for the frequency used. 

Details for the construction of converters 
and helican antenna are given in amateur 
radio handbooks. As launching date 
approaches, details of identification and 
telemetry signals will be published, as well 
as the form in which reports should be 
submitted. 

As the success of any space experiment 
depends on the reports from ground stations, 
it is hoped that a number of Y.R.S. Groups 
will be submitting reports. 

THE STEADFAST RADIO CLUB 

The Steadfast Radio Club, located at 
Bankstown, in the Western Suburbs of Syd¬ 
ney, was formed in December, 1965. Since 
then this Y.R.S. Club has shown many signs 
of advancement both among its members 
and its activities. 

The club has toured around N.S.W. and 
into Queensland, visiting VK2BCP; VK4JR; 


as radio, can do much to help the boys in 
the school. 

Several very good donations of radio 
parts have been received and acknowledged 
with appreciation by the Supervisor of the 
Y.R.S., Rex Black,VK2YA. 

Mr New, of General Accessories Pty. Ltd 
Concord, N.S.W., has made available an 
electronics kit marketed under the trade 
name “Genacs.” 

Mr Ron Schonrock arranged for a large 
quantity of “Multiflash” Cards, each con¬ 
taining three transistors, from the Amalga¬ 
mated Wireless Valve Company. Mr Schon¬ 
rock also expressed his appreciation for the 
large number of letters he has received 
from Club Leaders and members. 

Commonwealth Electronics Pty. Ltd., of 
Brookvale, N.S.W., have made available a 
quantity of useful radio components. 

Mr Milton Moore, VK2LI, of the School 
of Electronics, North Sydney Technical Col¬ 
lege, also donated a large quantity of useful 
components. £3 



ONLY £55 


Exactly as illustrated here, few only: 
add freight for country. 

300 POWER REFLECTOR 

This astronomical reflector boasts a 
spherical 4Viin aluminised mirror that 
resolves to one second. More exacting 
colour definition ... far better cor¬ 
rections of chromatic aberration than 
can be found in most refractor-type 
scopes. Sharp focusing of stars 
through twelfth magnitude. Complete 
equatorial mount with double index¬ 
ing system. Flexible slow-motion con¬ 
trols for easy location and tracking. 
Accepts clock drive accessory. Attrac¬ 
tively gift boxed. 

We supply all accessories to order— 
mounts, eyepieces, mirrors, even tele¬ 
scopes to 18in. 

MICROSCOPES FROM £8 TO £250. 


CONVOY INTERNATIONAL PTY. LTD. 

449 KENT STREET, SYDNEY —29-6475 
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D 1 

1 ^ 


636 KING STREET, NEWTOWN-51-7008 



CT330 


CT300 


220S 4000 O.P.V. 

D.C. Volts 9, 25. 125, 508, 25N. 
A.C. Volts It, 58, 258. 1808. 
Current: 250nA. 258mA. 

Resistance: 0-I0K, 8.1 Meg. 

£3/19/6 Post 5/- 
C.T.330 20K.OPV 

D.C. Volts, 8, 6, 38, 128, 888, 1288. 
3000, 8088. A.C. Volts, 8, 38, 128. 
600, 1208. D.C. Current, .88-8, 88, 
600mA. Resistance, 6K, 680K, 6meg. 
60meg. D.B. mlnns 20 to plus 62. 
5 Ranges. Specially suitable for 
IransWor 50c . 

C.T.500 20K.OPV 

D.C. Volt* 2.5, I*. SO. ISO. S00, 
1000. A.C. Volte. 10, SO, 2S0, 500, 
1000. D.C. Current, .05, 5.50, 
500mA. Resistance. 12K, 120K, 

1.2 meg., 12meg. D.B. minus 28 to 
Plus 62. 

$13.25 Post., 58c. 

KAMODEN 370N 

100 K. Ohm per volt. 

D.C. volts. 100Mr. 23V. 18V. 
108V. 250V. lKv. 5Kv. A.C. volts. 
2.5V. 18V. 25V. 188V. 258V. lKv. 
D.C. Current 18 Mfcfo. 108 Micro. 
1 M.A. 10 M.A. 180 M.A. 1 Amp. 
18 Amp. Ohms. 5K. 58 K. 508 K. 
5 Meg. 58 Meg. D.B. —28 to +62. 

$28.75 

Poet N.S.W., 75c; Interstate $1.58. 



PX34 1000.0PV 

D.C. Volts, 8, 18, 50, 258, 588, 

1080 

A.C. Volts, 8, 18,' 58. 258, 588, 

1080. 

M.A. 1-180-588 RESISTANCE. 

$5.25 Post., 58c. 

200H. 20K.OPV 

D.C. Volts, 5, 25, 59, 250, 508, 

2500. A.C. Volts, 18, 58. 188, 588, 
1080. D.C. Current, 50uA, 2.5, 
250mA. Resistance, 6K, 600K. 

Capacitance, 2 D.B. Ranges. 

$ 10.50 58c. 

ALL PRICES NET, INC. S.-TAX. 


T.E. 40. V.T.V.M. 
MILLIVOLTER 

1, Rum* 1 MV to 3M V RMS. 
18 Ranges. D.B. minus 48 to plus 
58 DBM. 

$44.50 

V.T.V.M. 

27 Ranges, A.C. Powered. 
D.C.V. 9, 1.5, 5, 15, 58, 158, 588, 
1,508. 

A.C.V. 8,1.5, 5. 15, 58, 158, 588, 
1,500 R.M.S. 

A.C.V. P. to P. 8, 1.4, 4, 14, 48, 
140, 400. 1488, 4,008. 
Resistance, 1 ohm to 1,008 megohm. 
D.B. Minus 18 D.B. to pins 85 D.B. 

$42.50 

Post., $1. 

H.V. Probe to 38 KV, $7.75. 
T.M.K. Units, $53.58. 


TEST EQUIPMENT 


° 4 




<0 ♦ # 

WIDE BAND OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch $99.75; 5-inch $111.50 

T.O.2 TV portable service unit 2” oscilloscope $59.50. 
C.R.O. DOUBLE BEAM SWITCHING UNITS 
$39.75 


4 CHANNEL 
MICROPHONE MIX¬ 
ER PRE AMPLIFIER 
$7.75 

roit.. «or. 


TRANSISTORISED 
VARIABLE POWER 
SUPPLY 

i to I»V. 1MMA 

$18.75 

Port*, sec. 


7 in 


MINILAB 
1 MULTIMETER 
$16.75 


Poit. sec. 


STEREO 

PRE AMPLIFIER 

24e V. A.C. Power. 

To colt .uocnetlc P.U. t*pc or 
microphone. 

Rccpowet 20 to 20.000 cycles. 
Gain «0 DA 

$15,50 

Post., 58c. 


G.D.O. 

UNITS 

Leader. 819. 6-Band. 2 Meg. to 
288 Meg. Nuvistorlsed. 248 V.A.C. 
Operation. Modulated. Calibration. 
Accuracy 2 per cent. 

$41.50 

T.E. IS Lafayette. 8 Bands. 368 
K.C. to 288 Megs. 248 V.A.C. 
operation. 

$39.50 

Post., N.S.W., 58c: Interstate, 75c. 
T.E. 15 Transistorised, 7 f 
368 Kc to 278 Men. 

$34.75 


LEADER 

SWEEP & MARKER 
GENERATOR 
SMG 532 

TV and F.M. 2 to 279 Megs. 5.5 
Meg. Crystal for TV sound. Sweep 
width to 12 Mess. Model 531. 

$170.00 £85/-/- 

Poat., N.S.W. SI.50; Interstate. S2.S0 


PANEL METERS 



1 diM. Scaled. S. Meter. Stereo 
Balance. Tuning. t7 CA 

2" 3" 4" PLASTIC 
COVERED PANEL 
UNITS 

Latest P series V<ii Barrel 
58mmA, 209mraA. 1mA, 19 mA, 
580mA, 1 Amp. 19 Amp, 15V. 

5HV From $3.00 



T.E. 20 RF SIGNAL 
GENERATOR 

Fhg. 120KC—268MCS In 8 bands. 
Output (RF)—High 100,009uV 
Low lOOnV max. 

Output (Audio)—408 cps approx. 8V. 
Modulation — 488 cps internal. 
Operation — 240V AC. 


_ 7!n x lOViin x 5V5ln. 
Weight — 9ib. 

Complete with Instruction Book 


$24.50 

TJE. 28D, sig ana marker gen. 
120KC to 588 mens. 

$25.50 

Post, N.S.W., 75c; interstate, $1.25. 


r * 1 

* »i 

LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

4 Band, 129 Kc to 390 Megs. 
Provision for Crystal. 

An Ideal TV Marker Generator. 

$29.50 

Dost.. N.S.W., 75.*; lnieratatc, $1.25. 


SIGNAL INJECTOR 

Transistorised. Fountain Pen-sired 
Unit for Signal Tracer in Radio, 
TV and Amplifier Service. 

New Model $5.25 

Poet.. 25c. 



T.E.46 

RESISTANCE- 

CAPACITANCE 

Bridge and Analyser. 
Capacity 20 pfd to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 
Also tests power, factor, leakage, 
impedance, transformer ratio, inso¬ 
lation resistance to 208 megs, at 
600V. 

Indications by eye and meter. 

$43.50 



T.E.22 
AUDIO GENERATOR 

Sine and Square Wave. 

20 Cycles to 288 K.C. 4 Banda. 
Frequency response plus/udnua 
1.5 DJI. 

88 Cycles to 158 K.C. 
Output impedance 5,888 ohm. 
Output volts, 0 to 7. 

$36.50 

T.E. 22D $37.50 


T.C. 

2 





VALVE TESTER 

Tests ail valves, diodes, rectifiers, 
checking filaments, shorts. Merit on 
" ft reading. Good-bad meter. 
Complete with tube chart. 

$26.75 

Port., N.S.W., 25c; Ittcniate. SI.25. 

T.E. 50.—99—5011 

Check,. Ne VtetM, 
etc. 

$34,25 
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AMPLIFICATION 



136 VICTORIA ROAD, MARRICKVILLE - 51-3845 


n 

HTlll Trv 


I 


GUITAR 

AMPLIFIERS 

10-Watt, Two Channel, with Twin 
Cone Speaker. $51.50 (£29/15/). 

14-Watt. 4 Inputs. Buss and Treble 
Boost. 2 Twin Cone Speakers. 
$59.50 (£29/15/). 

17-Watt. Four-Channel. Bass and 
Treble Boost. Two Twin Cone 
Speakers. $73.75 (£36/17/6). 

35 WATT 



PAYMASTER 4 
STEREO AMPLIFIERS 

Push-Pull. 8 Watt per Channel. 
Bass and Treble boost and Cut. 
Wired and Tested. 

£38/10/- $77.00 


T.V. 

SIGNAL BOOSTER 

240 V. operation. No change. To 
set. Simple connection. Extra gain 
on all channels. 

$9.75 

Port 50c. . 


P.A. SPEAKERS 

* WATT 

8in. Units in Waterproof 
Projection Horns. 

If Ohm Voice Colls. 

$13.50 £6/15/- 

In Double Ended Flares. 
Duolateral Coverage. 

$14.50 £7/5/- 

Line Output Transformers to s«lt» 
$1.75 (17/6) extra. 


4-Channel. Bass and Treble Boost. 
4 Twin Cone Speakers, $105 

(£52/10/). 

Vibrato with foot control and 2 
pre-set controls for frequency and 
intensity. $10.56 (£5/5/) extra on 
above models. 

14 plus 14 WATT 

With Reverberation. May be msed 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Speakers. Two 9x6 Twin-Cone 
Speakers. 4 Channels. Bass and 
Treble Boost. Foot Vibrato Control 
included. 

$163.50 £81/15/- 

SI.AP BASS OR BASS GUITAR 
40 WATT AMPLIFIER 
4 Input Channels. Bass and Treble 
Boost. Two 12in Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$145.75 £72/17/6 

PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt. $79.75 

45 Watt. $99.75 

60 Watt .. .. ..$119.75 

4 Inputs. Bass and Treble Boost. 
Vibrato If required. $10.50 extra. 


TAPE ECHO UNIT 


NEW RECORDING 
TAPE 


3in. Mylar I P JOOfl. 

5in. Mylar LP 900ft. .. 

5in. Mylar DP 1200ft. .. 

SWn. Mylar LP 1200ft... 
5Hln Mylar DP 1800ft 
7in. P.V.C. 1200ft. .. 

7in. Mylar LP 1800ft. .. 

7ln. Mylar DP 2400ft. .. 

10V4in. Mylar LP 3600ft. . 

Post 2/6 per Spool. 


£ > d 
10 6 
1 0 0 
1 5 0 
I 5 0 
117 6 
1 5 0 

1 17 6 

2 10 0 
3 15 0 


P.A. SPEAKER 
DRIVER UNITS 


American Rating. 30 Watts* 
Voice Coil 16 ohm. 


$21.50 £10/15/- 


15 Wall Ratine. 

$15.75 £7/17/6 

REFLEX HORNS TO SUIT. 


$21.50 £10/15/- 


•IIIIIIIHIlUlHpiiiiiitlllllllHlliHiiiiHimi! 


WEEKEND - HOLIDAY - EVENING 
DEMONSTRATIONS AT C 0 UAR 0 Y 

PHONE XW5956 FOR APPOINTMENT TO TEST STEREO 
GUITAR AMPLIFIERS AND TELEVISION. 


HHIHIHIHIHII' 



r~v 


BATTERY 
CHARGER 

240 Volt A.C. Operation 

3 Rate 6V, 12V TRICKLE CHARGE 

Trickle Charge Position suits all Batteries. 2V to 12V at 
rate of 200 to 500 M.A. 



Suits any Guitar amp. 
without any alteration. 

JUST PLUG IN 

$139.50 


REVERBERATION 
PRE AMPLIFIER 

Suits any Guitar amp. 

No changes necessary. 

1UST PLUG IN 

Completely transistorised. 

$58.75 

FUZZ-BOX 

Incorporating simple reverb. Easily 
adapted to any Guitar or P.A* amp. 
Complete with foot control. 

$28.75 £14-7-6 

Post 75c. 


STANDARD 

2 amp. 6V* 12V, TRC .. $11.50 

3 amp. 6V* 12V* TRC .. $12.25 

4 amp. 6V» 12V, TRC . $15.25 

5 amp. 6V» 12V.$15.95 

Post., N.S.W. 75c, Interstate $1.25 

MUUARD 

MAGNAVOX 

BOOKSHELF ENCLOSURE 
Maple, Teak or Walnut 

Complete $26.00 

Post: NJ.W. S/-. Interstate 15/.. 

PLAYMASTER 
BOOKSHELF UNITS 
6in 8in 12in 

$29.50 $33.50 $36.50 


DE LUXE 

3 amp. .. $16.75 

4 amp.$19.75 

6 amp. ..$21.75 

10 amp. $27.75 

Rail or Air Freight on. 




REVERBERATION 

UNITS 

Latest design to suit organs, 
stereo, guitar, any hi-fi equip¬ 
ment. 

£2/17/6 $5.75 

Post. 3/6. 


ELEGA 

REVERB. SPEAKERS 

Automatic addition of re¬ 
verberation to any existing 
amplifier. 

Handles 12 watts. 

£12/15/- $25.50 

CO-AXIAL SPEAKERS 
C.S-30. 12" 

V.C. 16* ohm. Cross over 3,000 
cycle. Frequency range 30 to 
20,000 cycles. Rated 20 watts. 

£13/19/6 $27.95 
C.S-20. 8" 

V.C. 16 ohm. Cross over. 
3,000 cycle. Frequency 
Range 40 to 20,000 cycles. 
Rated 8 watts. 

£7/19/6 $15.95 


HORN TWEETER 

CT-3 

2,000-20,000 Response. 

20 Watts Power. 
Sensitivity 110 dbw. 
Weight Mb. 

£4/9/6 $8.95 



MULLARD-A.C.E. 

TACHOMETER 


Wired and tested. 

$20.75 £10/7/4 

“Electronics Australia/* July, 
August Issue. State max. revs., volt¬ 
age, polarity cylinders. 

METER ONLY 

$6.75 £3/7/6 

INCLUDING DWELL. ANGLE 
FACILITY 

$23.25 £11/12/6 

Post., N.S.W., 50c; Interstate, 75c. 
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B.S.R. 

4-TRACK DECK 

2-Track, 3-Speed. 

$35.50 £17/15/- 

4-Track, 3-Speed. Mono or Stereo. 

$45.25 £22/12/6 

4-TRACK. 3-SPEED. 

3 HEADS. 

$49.50 £24/15/- 

BRADMATIC HEADS 
Latest Vi-Track. HI FI. 

$9.50 £4/15/- pair 

4-TRACK or STEREO 

Record play back erase 

$11.50 $5.50 


THE NEW COLLARO 
TAPE DECK 

Takes 71 n spool. 

3 speeds: 1%, 3-%. 7 Vi l.p.s. 
2-track, $44. 

4-track, $48. 

Write for particulars. 


TRANSISTOR POWER 
SUPPLIES 

lie. D.C. Input. 300,. lSOMn. 

Output plus 150v. Output. 

$23.75 £11/17/6 

J2v. D.C. Input. 400v, 150Ma. 

Output plus 200*. Output. 

$29.75 £14/17/6 

240*. A.C. INPUT 
9V. 200 M.A. 4.5V. 6V. 9V. 

12V. 200 M.A 

$4.75 $5.75 

9V. 12 V. 15 V. 22V. 500 M.A, 

$7.75 

Post: N.S.W., 50ci Interstate 75c. 

VARY. A cX 

240-270V 50 cycle 5 antp. 
Provide Infinitely variable AC voltage 

$29.50 £14/15/- 

2 Vi Amp as above 

$23.50 £11/15/- 

10 amp. as above. 

$45.75 


PLAYM ASTER 106 
AND 107 



Feb. and March Elect. Aust. 

106 

WIRED AND TESTED. $88.75 
107 

WIRED AND e-TO ftft 
TESTED, ?/7.00 


TRANSISTOR 
RECORD PLAYER 

Portable. 2-speed. Moulded Cabinet 

$29.75 

A.C. Power Supply If required to 
suit this trait. $4,75. 


Transistor-Ignition 

HI-SPARK 

Simple Installation. 

38 K.V. output. 
Complete. Tested. 

Positive earth. 

$41.50 £20/15/- 

State voltage and polarity. 
Post.* N.S.W., 75c: Interstate* $1.25. 


CITIZENS BAND 

27.14* Met*. 

10 Transistor Transceivers. 

100 M.W. output. 

$45.00 

1. Watt 13 Transistor I channel 
with squelch. 

$65.00 eoch (£32-10-0) 

t watt. 15 transistor, with squelch 
provision for two channels. 
Range to 10 miles under 
ideal conditions. 

$80.00 £40 «oeh 


INTER. COM. UNITS 

2 Station Transistorised 

$11.50 £5/15/- 

4 Station, Including Master 

$20.25 £10/2/6 



Now 

Telephone Amplifier 

Transistorised. 

$11.50 £5/15/- 


Post 35c. 


SPEAKERS 


3-8-15 OHMS 

6inch. $3.50 

8inch. $4.25 

12inch .. ..$5.25 

Plus postage 50c each. 


LATEST 

4-SPEED PLAYER! 

240V A.C, Mono. $11.50 

240V A.C. Stereo. $17.00 

Battery Mono. $19.50 

Battery Stereo. $21.50 

Battery Mono 45 r.p.m. 

in Cabinet. $9.25 

Post., N.S.W., 75cj Interstate, $1.21. 


ELECTRIC GUITAR 

Pickup Units . ..... $,.75 

Accordion Pickup Units . .. $8.75 

Harmonica Pickup Units .. $1.95 

Post., N.S.W. 40ci Interstate, 75c. 


Sond for full dot silt on 
Radiogram Chattlt, TV and 
Ampllflon. 


AMPLIFIERS 

Public Addron ftart«c 
240V.AC 



MINIATURE P.A. AMPLIFIER. 

15 WATT* OUTTUT, 

Multi Match Ferguson O.P. trans¬ 
former Input for crystal mike and 
pick-up with electronic mixing. P.P. 

EL.84 output. $39.50 

30 Watt. As above EL34 

P.P. $53.50 

40 Watt. As above EL34 
P.P . .. . .. $79.50 

60 Watt. As above ELM 

P.P.$98.50 

LINE OR VOICE COIL 
TRANSFORMERS. 
MULLARD HI-FI RANGE. 
5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
5/20lo. As above. $65.50 

BATTERY-AC 

OPERATION 

6 valve 6v plus 240v-10 

watt .... .. $55.50 

7 valve 12v plus 240v-l2 

watt .$59.75 

7 valve 12v plus 240v-25 

watt . $71.75 

TRANSISTOR P.A. ~ 

AMPLIFIER C.A.-512 



12VDC Operation. 

Output 20 watts. 

Current consumption at max. output, 
2.2 amps. 

Input. High Imp. mlc. Also 
600 ohms and tape. 
Independent gain controls. 
Output: Imp. 4-S-16 ohms. 

Freq. Response: 

200 cps—6000 cps. 
Dimensions: 21n x 6V4ln z OViln. 
Complete with Instruction book 
witk circuit. Alt plugs. 

PRICE $57.50 

DYNAMIC 

MICROPHONES 

DM-391 Hl-Imp . $3.50 

DM-175 Hl-Imp. $4.75 

DMS-3 Hl-lmp. $5.50 

DM-30S. 600 ohms or 

Hl-Imp. Suitable stand 

mounting . $9.75 

DM-304 Dynamic Cardold. 

SO ohms or Hl-lmp. Suit¬ 
able stand mounting .. $15.75 

D.M. 307 HMMP.£7/10/- 

CM-10 Crystal Hl-Imp. Suit 

stand mount.$5.75 

DM-108 Cardold.£5/17/6 

DM-202 Flexible T Stand £3/17/6 

3 Section Floor Stands .. £3/12/6 
Post., N.S.W., 2fct Interstate, 35c. 


WIDE RANGE 
LIGHTWEIGHT 
STEREO PICK-UPS 



Ceramic Units, Sapphire 

Styll. $7.00 

Diamond Styll. $10.50 

Universal Ceramic Stereo 
Cartridge, Sapphire Styll .. $2.95 

Diamond Styll. $6.50 


NEW WIDE 
RANGE SPEAKERS 

15 oTwn. Twin Cone 

8ln ... .. .. 07.00 

12in. 07.90 

5ln . 04.50 

5ln Tweeter . 03.75 

4ln Single Tweeter .. . 02,75 

llln Heavy Duty 20 watt .. $15.50 


P.A, REFLEX HORNS 

WITH UNITS 

5 Watt S ohm. 014.50 

10 Watt 8 ohm. $26.50 

25 Watt, 16 ohm.. $44.50 

35 Watt, 16 ohm . . $62.50 

N.B.: As these are American ratings, 
divide the wattage by 2. 


STEREO RECORD 
CHANGERS 

1965 model. 4-speed. 

$21.50 £10/15/- 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 
cartridge. 

$27.50 £13/15/- 

Post. N.S.W., $1.25: Interstate, $1.75 


Q 


STEREOPHONIC HI-FI 
HEADPHONES 

With paddad earpieces 

SPECIFICATION: 

Frequency Response: 25-17,000 cps. 
Nominal Power 1 watt. 

V.C. Imp. g ohms each channel, 

$7.75 £3/17/6 

Post.. 50c. 


PHILIPS 
DISC JOCKEY 

4-speed Players. 

6V, D.C. OPERATION. 
MONAURAL CRYSTAL HEAD 

$9.75 £4/17/6 

STEREO 

$11.75 £5/17/6 

Post.. N.S.W., 75c, Interstate, >1.15. 


MORSE KEYS 

New lightweight, fully adjustable units 

$1.25 

As above with buzxer. 
Complete Morse practice set. 

$1.65 
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AMPLIFICATION 




★★★★★★★★★★★★★★★★PHONE 51-3845 




136 VICTORIA ROAD, MARRICKVILLE, SYDNEY, 
AND 636 KING STREET, NEWTOWN-51-7008 

EVENINGS and WEEKENDS: "KALUA,"Hilma Street, Colloroy Plateau, XW5956 
DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 


NEW 

HOME LIGHT BATTERY 

CLYDE OR DUNLOP 
19 Plate. 150 Amp. 

Dry Charged. Cells. 

$3.25 £1/12/6 ca. 


A C. D.C. MOTORS 

32V and 110V. 

High Speed, Series Wound. 

1/8 h.p. motors. 

$3.75 £1/17/6 

Post N.S.W. 75c, Interstate $1.25. 


NEW VALVES 


1 A3 .. 

1A5 .. 

1C5 .. 

1C6 .. 

IC7 .. 

1D5 .. 

1F5 .. 

1G4 .. 

1H5 . 

1H4 . 

1J6 .. 

1K7 . 

1L4 .. 

1M5 . 

1N5 .. 

105 .. 

1T4 .. 
6AR6 
6AS7 
6B6 .. 

6B8 .. 
6BF6 
6C8 .. 

6F6 .. 

6G6 .. 

6G8 . 

6J6 .. 
6J7G 
6J8 .. 

6K6 .. 

6K7 .. 

6N7 .. 
6SA7 Metal 
6SC7 
6SH7 
6SJ7 
6SK7 
6SN7 
6SS7 
6X5 .. 

7C5 .. 

7N7 .. 
7W7 
12A6 
12AT7 
12BE6 
12BH7 
12C8 
12SJ7 
2A3 .. 
2C26 
2X2-879 
3A4 .. 

3B7 .. 

3D6 .. 

5X4 . 

5Y4 . 

5Z4 .. 
6AC7 
6AG5 
6AG7 
6AJ5 
6AK5 
6AL5 
6AM5 
6AM6 
6AN5 
12SK7 


75c 

75c 

75c 

$1.25 

50c 

55c 

$1.00 

75c 

75c 

75c 

$1.25 

50c 

50c 

50c 

75c 

50c 

$1.00 

$1.25 

$2.00 

75c 

75c 

$1.00 

75c 

$1.00 

75c 

$1.50 

$ 1.00 

75c 

$1.75 

75c 

50c 

75c 

75c 

$1.00 

40c 

95c 

$1.25 

75c 

$1.25 

75c 

50c 

75c 

50c 

50c 

$1.00 

$1.00 

75c 

$1.25 

$1.25 

$2.00 

75c 

50c 

$1.25 

$1.00 

$ 1.00 

50c 

50c 

$ 1.00 

75c 

95c 

$1.00 

50c 

$ 1.00 

75c 

75c 

75c 

$1.25 

50c 


12SL7 .. 

47 .. 

76 . . 
84/624 .. 
723A 

807 .. .. 

809 .. 

•13 .. .. 

829B and 
Socket 
866A 

954 .. .. 

956 . 

1603 . .. 
1616 

1619 . .. 
1629 . .. 
1050 . .. 
9006 . .. 

AVU 
CA19 
CK1013 . 
CV63 .. 
CV66 
CV1102 . 

CV1133 . 

CV1136 . 

EBC33 .. 
EC70 

ECH33 .. 
EF36 
EF37 
EF39 

EF72 * .. 
EF73 
EK32 
EL91 

EM35 ... 
KTW62/ 
6U7 .. 

RL27 
VR65 
VR75/30 
VR105/30 
VR150/30 
VT502 .. 

32 . . 

42 .. ... 

45 .. 

37 .. .. 

49 . . 

53 .... 
59 .. 

89 .... 

77 .. .. 

CL4 . .. 
EMI . .. 
TZ40 .. 
6AB7 

6C6 .. .. 
6SC7 .. 
7A6 .. .. 

9006 . .. 


$1.25 

$1.25 

75c 

$1.25 

$ 6.00 

$ 2.00 

$1.75 

$7.00 

$5.75 

$1.50 

50c 

50c 

50c 

50c 

$2.00 

50c 

$2.00 

50c 

25c 

$10.50 

$1.50 

75c 

75c 

75c 

75c 

75c 

75c 

40c 

$1.50 

75c 

75c 

75c 

40c 

40c 

$1.50 

$ 1.00 

75c 

75c 

$1.50 

50c 

$1.50 

$1.50 

$1.50 

$1.25 

$1.00 

$ 1.00 

$1.00 

$ 1.00 

$ 1.00 

$ 1.00 

$1.25 

$ 1.00 

$ 1.00 

$1.25 

$1.25 

$1.00 

$i!fl 

75c 

75c 

50c 


GENEMOTORS 

Input Output 
12v 600v 300mA New 
J2v 500v 350mA .. 

I2v 1200v 200mA .. 

24v 250v 100mA 
24v 540v 200mA 
24v 300v 250mA New 
12v 275v 110mA 


New 

New 


$11.00 

$17.00 

$13.00 

$4.00 

$4.00 

$5.50 

$7.50 


CHASSIS PUNCHES 

SIZES 44”, 4V\ TV’, 1”. 
1W’ with tapered 
Reamer and Carry Box. 

$5.75 £2/17/6 

Post 50c, Interstate $1.00. 


NEW POWER 
TRANSFORMERS 


I960 Sin CRO. 

325 x 325 150MA .. .. 
285 x 285 300 MA . . 
800V and 270V 300MA 
240V-110V 1.3KVA Auto 
150 X 150V 30 MA .. 
225 x 225V 40 MA .. 
124V Doubler 300MA .. 
130V Doubler 400 MA 
145V Doubler 450 MA 
150V Doubler 500 MA 
220V Doubler 600 MA 
310 x 310 170 MA .. 


$11.75 

$9.50 

$14.70 

$15.00 

$21.00 

$2.75 

$3.00 

$6.75 

$7.75 

$9.75 

$10.75 

$14.70 

$4.95 


3" SELSYN MOTORS— 
TRANSMITTERS 

J0 V AC - 50 cps, 

$5.75 £2/17/6 

Post 75c, Interstate $1.00. 


RELAYS 

6V, 3-pole Miniature .. 

12 volts, DPDT, 5 amp .. 

12 volts DPDT. 

lOOpf TX var. condensers .. 
HI -speed Polarised relay .. 

$1.50 

$2.00 

$1.25 

$1.00 

$5.00 

PMG TYPE 3000 

2000 ohms, $1.25 

1000 ohms, $1.25 

Lapel Crystal Mikes .. .. 

Crystal Mikes with switch .. 
Telephone Pick-up Unit* .. 
Contact Pick-up Units .. 
100UA Stereo Bal Meters . 

$1.25 

$1.50 

$1.25 

$1.50 

$3.50 


OIL FILLED 
CONDENSERS 

.5mfd 600V 35c 

2mfd 600V. 65c 

imfd 600V. 65c 

4mfd 600V. 65c 

4mfd 2.5K. $3.00 

lmfd 3000V. $1.70 

.5mfd 5K, .1 5K, .1 3K AC 

.25 4K, .5 2V4K .. .. ea. $1.50 

4mfd 3000V. $3.50 

2mfd 3000V. $2.50 

lmfd 3000V. $2.00 

1.25 mfd. 6000v. $4.50 

mfd. 4000v . $3.00 

2 mfd. 2000v $1.50 

4 mfd. 1500v. $1.50 

l mfd. 1500v. $1.00 

8 mfd. 600 v. $1.00 

1 mfd. lOOOv. $1.00 


PYE REPORTER 

2-way Vehicle Band Transceivers. 
Ex-Taxi Cabs. 

12 volt, 70 meg. Complete with 
valves and speaker. 

$33.75 £16/17/6 


NEW C.R.O. TUBES 

3API-906 3in. $2.75 

CV112 5ln. $2.00 

VCR97 6ln .. .. .. $3.75 

ACR10/VCR139A 3ln .. .. $3.00 

CV1522 min. $2.25 


i" INDICATOR UNITS 

TYPE 1A 

Suitable for C.R.O. conversion. 
Circuit supplied. 

$20.75 £10/7/6 


Geloso 2615B 

COMMUNICATIONS RECEIVER. 
FRONT END. 


$50 


NEW HEADPHONES 


5 Ohm. 

2000 Ohm. 

4000 Ohm .. .. 
American Lightweight 
Australian DLR .. 
Dynamlg Earpieces, p” 
Post 25c 


$2.25 

$2.25 

$2.50 

$1.25 

$1.25 

45c 


NEW STAND LAMP 

18” Goose neck complete with 
shade. 3-core flex, plug and switch. 
Ideal for machine light, music 
light, reading lamp, table or TV 
light. 

$1.05 

Less shade 75c. Pack, and post., 
N.S.W., 75ci Interstate $1.05. 

WANTED 

Communications Receivers. Test 
equipment. P.A. Gear. Large or 
small surplus stock. Best prices. 
Call, write or phone, any time. 


TRANSISTORS 

2N174. $5.00 

2N442 .$4.50 

2N44I.$4.00 

High-powered units for 75-watt 

audio, 200-watt power units or 

ignition. 


NEW VALVE SPECIAL 

In lots of 50 only. 

5Y4. 5X4, 1616. 6K7. 

$15.00 plus Freight. 

60ft. extension speaker leads with 
miniature plugs or suit indoor 
aerial wire. 

35c. Post 5c. 


NEW G.M.F. 

l/t H.P. 240V-A.C. Motor,. 

2 speed. Reversible. 

Capacitor Start. 

Double ended drive. 

Ball bearings. 

$5.50 £2/15/- 

NEW FAN MOTORS 

2-speed. 1500*3000. 

IDEAL FOR TAPE RECORDERS 

$3.50 


NEW METERS 

Square. Clear Plastic. 
0 UA. 


2> 4in 50 
3Hln 50 UA 
2Viln V.U. Meters 
3H!n ImA .. 
2‘/4in 500V, A.C. 

2Vain ,500V. D.C. 
3Hln 500V. A.C. 
3Hln 500V. D.C. 


$4.75 

$5.75 

$4.75 

4.75 

$4.25 

$3.50 

$5.75 

$5.00 


Post N.S.W. 25c, Interstate 40c. 


INTER COM 
TELEPHONES 

15 Line Connections. 

$7 £3/10/- each 


PILLOW PHONES 

Low Imp. VC Matchings. 
Ideal Hospitals, etc. 

$1.75 17/6 each 


NEW 

TRIO 

COMMUNICATIONS 

RECEIVERS 

9R59.D.E. SIDE BANDER 
Valves. Mechanical Filter. New 
Design. New Bandspread. 

$159.50 

J.R. 200 KITSET 

As described In Trade Review, July 
Issue. 

$89.00 

Wired, Tested and Guaranteed. 

$99.00 

Other models—See August issue 

J.R. 60 

15 Valves. 5 Bands. 

550 KC to 32 Megs. 

+ 142 to 148 Megs. 

£107-10-0 — $215-00 


AR8. RECEIVERS 

NEW CONDITION 

$53.75 

Converted for 240V AC Operation. 

$75.75 

AT5 TRANSMITTERS 
$19.75 

Aerial Coupling Units 
$9.75 


3BZ RECEIVERS 

AIR TESTED. PERFECT ORDER. 
6v Operation. 6 Band. 

200 K.C. to 30 Megs. 

Ideal communications Receiver or 
mobile and small ships* use. 

$55.00 £27/10/- 


AR7 RECEIVERS 

Realigned. Air tested. Perfect order. 
Rack Mounted or Cabinet 

$105.00 

3BZ TRANSMITTERS 

AIR TESTED 

55.00 

522 TRANSCEIVERS .. .. *25.75 

522 RECEIVERS.SI 1.50 

522 TRANSMITTERS.*13.5. 


522 TRANSCEIVERS 

Complete With Valve,. 

100 to 156 Megs. 

$25.75 £12/17/6 

522 TRANSMITTERS 

Complete With Valves. 

$13.50 £6/15/- 

522 RECEIVERS 

Complete With Valves. 

$11.50 £5/15/- 


NEW ROTARY 
CONVERTERS 

160 watt. 50 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 240v 
as required. 

Suit radiograms, TV, Tape 
Recorders, Fluorescent Lights. 

$39.75 £19/17/6 

450 Watt, as above. 

$73.75 £36/17/6 
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20,000 ohms per volt 
Diode protected 
Famous "University" 

Full range multimeter 
Full size 4 3/16" x 6" 

INCLUDING TEST LEADS 

$14.50 

plus 12£% sales tax 

Packing and freight $1.00 


UNIVERSITY GRAHAM 

INSTRUMENTS PTY. LTD. 


106 Belmore Rd. Riverwood. N.S.W. 

Available through all wholesale & Retail outlets. 


REPRESENTATIVES: 


W.A.: Atkins (W.A.) Ltd., 

894 Hay Street, Perth, W.A. 

S.A.: George Procter, 

52 Gawler Place, Adelaide, 
S.A. 

VIC.: Eastern Instrument Ser¬ 
vices Pty. Ltd., 

38 Milton Parade, Malvern, 
SE4. 


QLD.: Keith Percy £ Co. Pty. 
Ltd., 

Box 1478V, G.P.O., Brisbane, 
Qld. 

TAS.: W. P. Martin and Com¬ 
pany, 

188 Collins Street, Hobart, 
and 134 Cambridge Street, 
Launceston. 



Sure Brite Picture Tubes 

ALL TYPES OF TUBES AVAILABLE EXCEPT BONDED 


Year Warranty 
$10 plus dud 


2 Year Warranty 
$12 plus dud 


Second Quality 
$8 plus dud 


27 inch $20 plus dud 
All prices cosh or COD 


FULL WARRANTY: 

Any tube returned to Sure Brite under warranty 
is replaced with another one at no extra charge, 
regardless of whether it tests good or not, to long 
as it is not broken. 

COUNTRY CUSTOMERS 

Rail tubes to Lewisham Station, freight paid. 
Orders filled same day received. AH freight 
charges to be paid by customer. 

LARGE STOCK 

We always have all types in stock, except bond¬ 
ed. When ordering state which price tube you 
want, otherwise the $12 tube will be supplied. 


THESE ARE 
TRADE PRICES 


DELIVERY 

Free delivery on tubes, same day inter suburbs 
only 

SECOND QUALITY TUBES 

Some Second Quality Tubes at only $8.00 plus 
dud. 

DUDS 

Must be under vacuum and scratch free. 

We can sell 17 inch without dud for $6 extra 
21 inch without dud for $8 extra. 

12 VOLT TUBES 

We can supply tubes with 12 volt 300ma heater 


Sure Brite Picture Tubes 

22A VICTORIA STREET, LEWISHAM, SYDNEY, N.S.W. PHONE 56-6363 
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e, television 


15150 and 11755KHz, are used to 
Europe, 1730-1800 in Russian, 1800-1830 
Turkish, 1830-1900 Arabic, 1930-2000 
French, 2000-2030 in English. 

The station verifies with a form letter 
and generally sends to its English-speaking 
listeners a publication “Iran Today” in 
English which shows in picture and words 
the progress of the country. 


LATIN AMERICAN NEWS 


Another Channel for Radio University 


Radio University, VL2UV operated by the University of New 
South Wales, now has two channels. Sydney remains on 
1750KHz, while Newcastle and Wollongong transmit on the 
new frequency of 1720KHz. 


The stations formerly shared a common 
frequency of 1750KHz, originally used ex¬ 
clusively by the Sydney station, and the 
transmitters at Wollongong and Newcastle 
shared part of the transmission time on this 
frequency. The result of the recent changes 
is that Newcastle on 1720KHz is now on 
the air on Thursday 0845-1200GMT, also 
on Tuesday 0845-0945, while the Wollon¬ 
gong station is on the air on Wednesday 
1045-1145GMT. The power of the Sydney 
and Wollongong stations is rated as 300W 
and Newcastle 150W. 

The stations carry lectures on many sub¬ 
jects for students in the three areas and 
information on the broadcasts can be re¬ 
ceived from the University of New South 
Wales, Box 1, Kensington, N.S.W. The Sta¬ 
tion Manager of VL2UV is Mr H. G. 
Morgan. 

Broadcasts of all three stations are well 
received in eastern Australia and New 
Zealand, and the station verifies reception 
by a QSL card. 

HIGH POWER FOR VATICAN. 

At the Vatican recently. Pope Paul VI 
inaugurated a new transmitter building at 
Vatican Radio, Santa Maria di Galeria. The 
new transmitting unit comprises two RCA 
short-wave transmitters of 100KW each, and 
one Brown-Boveri medium-wave transmit¬ 
ter of 250KW. The three new transmitters 
were a gift from American Catholics, and 
it is assumed that this is one reason why 
Vatican Radio has been received at much 
improved signal level in recent weeks. The 
medium wave frequency 1529KHz has also 
been heard at dawn at good level and it 
includes a broadcast in English at 
1815GMT. 

Vatican Radio has also been noted in 
English to North America from 0050, when 
using 11770KHz. French is heard at 0110, 
and other channels are 5985, 7250, 

9645KHz. 

PROPAGATION CONDITIONS. 


During this maximum (the highest ever 
recorded since measurements started around 
1750) some unusual signals were observed. 
In New York taxi drivers on 13MHz com¬ 
municated with similar traffic in the Nether¬ 
lands. Television signals from Venezuela, 
were seen in the United States, and BBC 
Television on 45MHz was seen in South 
Africa. The next maximum is scheduled 
for about July, 1968, but it is expected to 
be a count of between 125 to 150. This 
will mean, for listeners on short wave, that 
the 13 and 11 metre bands will be opened 
for long-distance reception, as the trend 
is always in that direction in our summer. 

RADIO MALAYSIA. 

The new overseas service schedule of 
Radio Malaysia at Kuala Lumpur shows a 
retiming of the first English period, which 
in the past has been heard with news at 
2400GMT. The new schedule is 2245-2315 
and 1115-1215GMT on 6110, 6175 and 
11900KHz. Indonesian is carried 2315-0015, 
0100-0200 (Sunday), 0900-1100, 1230-1630 
on the same frequencies. The newscasts in 
English are at 2300 and 1130GMT. The 
last transmission is best received in New 
Zealand at 1130GMT on the 6175KHz 
channel, which provides very good recep¬ 
tion, but has some sideband interference 
from Latin American signals at this recep¬ 
tion period. 


RADIO TEHERAN - IRAN. 

The external services of Radio Iran in 
Teheran over the past few months have been 
reported on various frequencies, as yet an¬ 
other country joins the field of international 
broadcasters with high-powered transmit¬ 
ters. 

The present schedule of the transmis¬ 
sions according to advice received from 
Radio Teheran for its overseas listeners is 
as follows: 


From many of our listeners in Australia 
we find that, as in New Zealand, the 
glamour spot for listening this season is 
South and Central America, as more and 
more signals on the 60 and 90 metre bands 
become audible—many at excellent strength 
when one takes into consideration the low 
power used. 

HONDURAS—Radio Evangelica H.R.L.C. 
has been heard on 4820KHz with sign on 
at 1200GMT when station identification is 
given. Broadcasts of gospel programs follow 
with news in Spanish at 1215GMT accord¬ 
ing to Bob Padula, Melbourne. 

PERU—OAX3V Radio Horizonte, using 
4785KHz opens at 1100 and fade out is 
1215GMT. Radio San Jose, OAX8R, is on 
4825KHz, and this station opens with the 
Peruvian National anthem at 100GMT. 
OAX9E Radio Tropical on 4937KHz opens 
at 1052GMT. 

ECUADOR—Best signals reported include 
HCFA4 using 4810KHz which is heard 
with news 1130-1200; also we have reported 
this one at 0600GMT. HCMX4 Radio Cenit, 
uses 4770KHz and reception was noted at 
1130GMT. 

VENEZUELA—Radio Nacional de Vene¬ 
zuela, at Caracas opens at 1000GMT with 
the playing of the “Trumpet Voluntary” 
on 6170KHz; the signal suffers some side¬ 
band interference from Radio Malaysia on 
6175KHz. Radio Popular YVMG at Mara¬ 
caibo, on 4810KHz is consistently tuned at 
1015GMT. On 4870KHz reception of Radio 
Tropical, Caracas, has been observed. The 
callsign is YVKP and reception is at 
1030GMT. 

RADIO BELGRADE 

Several of our readers have asked in 
recent months about the reception of Radio 
Belgrade, Yugoslavia, one of the most recent 
being Mr F. Matta, of Chesterfield, N.S.W. 
Radio Belgrade is best received in this part 
of the world during the two English trans¬ 
missions at 1830 and 2200GMT. The first 
transmission is received on 6100KHz, and 
the second transmission from 2200-2215 is 
on the air on 6100, 7200 and 9500KHz. 
The station has three transmissions in Eng¬ 
lish each day, the first one, which is for 
reception in the Far East and Middle East, 
being on the air 1530-1600GMT using 9505, 
11735 and 15240KHz. This transmission 
gives the best reception during our summer 
months, while the second and third trans¬ 
mission can generally be received through¬ 
out the year. 


Some of oyr new readers have requested 
information^ on the reason for altered pro¬ 
pagation conditions which dictate frequency 
changes. A recent item in the Radio Neder- 
lands’ DX Juke Box program gives some 
information on this short-wave condition, 
which alters the reception quality of signals 
throughout the year. 

Propagation conditions are changing all 
the time, from day to day, from season 
to season; and also over the longer period 
of about eleven years, because of sunspot 
activity. During periods of high solar acti¬ 
vity short-wave conditions are good, giving 
reception over a wide range of the short¬ 
wave bands, including all international 
bands,. The last maximum sunspot 
activity was in 1958 when new relative 
numbers of more than 200 occurred in Janu¬ 
ary, August and September of that year. 



For Reliable Conn 


RESIN CORE SOLDERS 

O. T. LEMPRIERE & CO. LIMITED 

Head Office: 27*41 Bowden Street, Alexandria, 
end at Melbourne • Brisbane • Adelaide * 
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A LIFETIME'S 
EXPERIENCE 

With the use of three motors, the ultimate in simplicity can be achieved. Two motors 
for winding and rewinding and a third, the Capstan motor, for smooth and even tape IN 

transport during recording and replaying. There are no belts — other than that for dcaadimiu^ 

the counter — no levers and no gears required for engaging the various operating modes. TAPE RECORDING 

SOLD AND SERVICED BY AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

SYDNEY 2 0233. MELBOURNE 67-9161. BRISBANE 4*1631. PERTH 28-3426. LAUNCESTON 2-1804. ADELAIDE 51-0111. WELLINGTON, N.2. 43-191. 
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RADIO MAURITANIE. 

Airmail verification card from Radio 
Mauritanie shows that the station has the 
power of 30KW on its short-wave frequen¬ 
cies. The station is located at Nouakcnott, 
and the card shows a map of Africa with 
the location of the station marked. 
The transmissions 1349KHz with 1KW on 
BC and 3222, 9610 and 6034KHz, ail with 
the power of 30KW. Transmission times 
are 0700-0800, 1800-2230 on 3222 and 
9610KHZ, and 1200-1400 on 6034KHz. The 
station operates in Arabic, French, Hassa- 
nia, Toucouleur Sarakole and Ouolof, and 
verifies from B.P.200, Nouakchott, Mauri¬ 
tanie. 

ALL INDIA RADIO 

All India Radio at Delhi has recently 
expanded its international services, as report¬ 
ed in previous issues, and now is also 
sending to listeners a new and attractive 
verification card. In the past the A.I.R. 
card has only acknowledged the date of 
reception; this new card includes the fre¬ 
quency and time of reception, which is of 
more value to the shortwave listener. A 
new program guide and details of the 
services of the Delhi station are also sent 
now with the verification letter. 

The General Overseas Service to West 
Africa 1745-1945GMT uses 11705KHz. To 
Europe 1945-2230 on 7215, 9915KHz. To 
North Africa, 1945-2015 on 9690 and 
11740KHz. To Australia and New Zealand 
2045-2230GMT the transmission is on 
11905KHz. 



Head of the B.B.C.’s External Ser¬ 
vices News is Mr Kenneth Fairfax , 
who took up this position on April 
1 this year. He is responsible for 
the B.B.C.’s output of 170 news 
bulletins broadcast every day in 
English and 36 other languages to 
overseas listeners. 


YOUNG LISTENERS HEAR ZAMBIA 
Two of our youngest readers must be 
Samson and Solly Voron, aged 15 and 11 
respectively, at Coogee, N.S.W., and from 
the interesting items they send, is the recent 
schedule of the Zambia Broadcasting Service 
at Lusaka. 

The schedule is as follows: 

General Service: 

0400-0445 3275KHz (30KW) 2455, (10KW). 
0445-0630 3275 (20KW). 

0630-1430 4911 (20KW). 

1430-1600 3275 (20KW). 

1600-2005 3275 (20KW), 2455 (10KW). 
HOME SERVICE: 

0400-0445 3346, (20KW), 2360 (10KW). 

0600-1300 4965 (20KW). 

1500-1800 3346 (20KW). 

1800-2005 3345 (20KW, 2360 (10 KW). 

The medium - wave stations carry the 
Home Service, and the stations are Lusaka 
698KHz, 2KW; Kitwe 746KHz, 20KW. The 
General Service is carried by Kitwe 548 
KHz, 20KW, Broken Hill 596KHz, 2KW, 
Livingstone 650KHz, 2KW Lusaka 962KHz, 
2KW, Ndola 1215KHz, 1KW. 


A.B.C. SCHEDULE OF BC RELAYS 


The Australian 

Broadcasting Commission operates relays of 

its medium- 

wave programs for reception in the inland areas of Australia and New Guinea. 

The present schedule of these services is as follows: 





KC 

Sydney 

VLI6 

2000-1407 (Sat. 2030) 

6090 

Melbourne 

VLG15 

2000-2200 

15220 


VLH11 

2000-2215 (Sat. 2030) 

11880 


VLH15 

2230-0815 

15230 


VLH9 

0830-1407 

9680 


VLR6 

2000-2200 (Sat. 2030) 

6150 


VLR9 

2215-0830 

9680 


VLR6 

0830-1400 

6150 

Brisbane 

VLQ9 

2000-1407 (Sat. 2030) 

9660 


VLM4 

2000-1407 (Sat. 2030) 

4920 

Perth 

VLW6 

2200-0000 (Sat. 2230), 1030-1607 

6140 


VLW9 

0015-1015 

9610 


VLX9 

2200-0000 (Sat. 2230) 

9610 


VLX15 

0015-1015 

15425 


VLX9 

1030-1607 

9610 

Port Moresby 

VLT4 

2000-2200 (Sat. from 2030) 

4890 


VLT4 

0730-1400 

4890 


VLT9 

2215-0715 

9520 


VLK3 

2000-2200 (Sat. 2030) 

3925 


VLK4 

2215-0715 

4890 


VLK3 

0730-1400 

3925 


FLASHES FROM EVERYWHERE 


FRENCH GUIANA operating in its home 
service ORTF Cayenne, is now 0915-1100 
on 1500, 3385 4892KHz. 1500-1730 on 
4892, 6180, 2030-0100 (Saturday to 0200) 
on 1500, 3385, 4892KHz. The station has 
news in French at 1030, 1630, 2130 and 
the announcement is “Ici Cayenne office 
de Radiodiffusion-Television Francaise.” 

ETHIOPIA station operated by the Govern¬ 
ment from Addis Ababa, as Radio 
Ethiopia, is noted in Arabic at 
1800GMT on 6185 now with 100KW and 
also on 7265KHz at the same time. These 
tranmitters are carrying the same pro¬ 
gram at this time of reception in Europe. 

BURUNDI Radiofusion Nacional du Bur¬ 
undi at Bujumbura, is now heard on the 
new frequency of 6140KHz to sign off 
at 2105GMT. 

LISBON in its Voice of the West program, 
is on the air 0730-0815GMT and the 
transmission is for reception in Australia 
and New Zealand. According to Brian 
Prosser, of Riversdale, W.A., the best sig¬ 
nal in his location is on 11840KHz. The 
station is also being reported on 
17880KHz at the same time with this 
English transmission. 

ALGERIA has been heard by Bill Haw¬ 
thorne, of Warrnambool, Vic., with 
French at 2130GMT on 6175KHz. At 
2200 the station had a 30-minute trans¬ 
mission in English and strength at this 
time was good. Radio Algiers continues 
to use 6080KHz at 0600GMT, and causes 
some interference to Radio New Zealand 
on the same channel. 

DELHI transmissions to South-East Asia are 
on the air 1000-1100GMT, when using 
15105, 17855 and 21615KHz. The service 
is also carried at this time for Australia 
and New Zealand, and the frequencies 
used are 11710 and 15165KHz. 

PAKISTAN has made frequency changes 
to Radio Karachi in some of its Asian 
language services, uses 15203KHz from 
1730 to 1830 as well as on 11672KHz in 
Arabic, and from 1600-1715 in Afghan 
and Persian the station is using 9640. 
From 0845 to 0945 the station is using 
17950 and 21590 for the Indonesian ser¬ 
vice. Karachi in its service to Europe in 
English is on the air 1945-2030 using 
9770 and 11672KHz. 


SPANISH station “La Voz Santo Lucia” in 
Cordoba is using 6280 at 0645-1000 and 
1600-2200GMT, and in the period 
0700-0900 week days the program con¬ 
sists of Spanish-French and Spanish- 
English courses. This low-powered station 
has been widely reported in Europe and 
it relays a medium-wave station. 

UNITED NATIONS programs from the 
U.N. Headquarters in New York are gen¬ 
erally carried over the Voice of America 
transmitter, but some programs of the 
U.N. are carried by stations in Europe. 
The French Radio is on the air in Arabic 
1115-1130 on 17740, 21620KHz. Radio 
Rome, Italy, is on the air in Arabic on 
Monday with a U.N. program which is 
carried 1855-1900 on 9575, 41810 and 
15385KHz. A transmitter near Geneva, 
Switzerland is used in Russian on Friday 
1800-1830, on 7443KHz. This frequency 
is outside the normal 41M band, but is 
scheduled as a point-to-point service. 

VATICAN RADIO continues to be observ¬ 
ed on new frequencies, and the Swiss DX 
Session reports they have been observed 
on 11865KHz and 15135KHz at 1715GMT 
in a program which is presumed to be in 
Lithuanian. 

CLANDESTINE station with the slogan 
“Radio Portugal Libre” is now being 
observed using 12008KHz from 
0700-0730. A year ago the station was 
observed in Europe from 1900-1930 when 
it was using 9452KHz, with a further 
transmission 2100-2200GMT. 

SWITZERLAND in its transmission to 
Asia at 1330GMT has replaced the pro¬ 
gram service from Berne of 15305KHz 
with the new channel 15335KHz. The 
Swiss DX Session, from which this in¬ 
formation was received, is heard on Sat¬ 
urday at 0730GMT when using the 
frequencies of 9595 and 11775KHz. 

CONGO station in the former Elizabethville 
has been reported to be using either of 
two frequencies, and it is now reported 
that Radio UFAC is on either 5070 or 
5012KHz. A report states they are on 
5012KHz in English and noted at 1955 
to sign off 2030GMT. The station asks 
for reports to P.O. Box 97, Elizabeth¬ 
ville, which has been renamed Lulhumba- 
shi, as from July 1, when some other 




CELESTION & MINICONIC IN WEST AUST. 

The Ditton 10 and CX20I2, with the Miniconic are the most common sense keys 
to having the finest music in your home or studio. The most comfortable demon¬ 
stration facilities are at 

AUDIO ELECTRONICS (D. Beale & Assets) 71-6070 or 71-3203 

89c WHATLEY CRESC., BAYSWATER, W,A. (Near Subway) 
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RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 

Phone 86-6465 


ESTABLISHED 1947 


MULTIMETER MODEL 200H 

20,000 ohms per V. d.c. 10,000 ohms per V. a.c. 

Specifications: 
DC volts: 0-5, 
25, 50, 250, 

500. 2,500. 

AC volts: 0-10, 
50, 100, 500, 
1 , 000 . 

DC current: 
0-50 uA.; 25, 
250 mA. 
Resistance: 0-60 
K ohms: 0-6 
meg. 

Capacity: 0.01- 

0.3 uF. (at 
AC 5v); 

0.0001 - 0.01 
uF. (at AC 
250v). 

Decibel: . Minus 
20 db, plus 
22 db. 

Output range: 0-10, 50, 100, 500, 1,000. 

Battery used: UM3 1.5s, 1-piece. Dimensions: 
3 Vi x 4Vi x lVfein. 

Complete with internal battery, testing-leads and 
prods. 

Price $11.25 inc. tax 


SWR METERS Model KSW-10 


SPECIFICATIONS: 

Standing Wave Ratio: 1:1 to 1:10. 

Accuracies: Plus or minus 3% scale length. 
Impedance: 52 ohms and 75 ohms. 

Meter: 0-100 DC microamperes. 

PRICE £9/10/- $19 ine. Tax. 


3 WATT 4 TRANSISTOR 
AMPLIFIER. 

Circuit: 4 Transistor Push Pull. Output Power: 
2 Watt, 10 p.c. U.D. 3 Watts Maximum. Gain: 
10 mv for 2 watt output at 1 Kc. Output 
Impedance: 8 ohms and 16 ohms. Frequency 
Response: 150—10,000 c/s. Current Consump¬ 
tion: 12 mA at no Signal. 500 mA for maxi¬ 
mum power. 

Dimensions: 3in x 2in x lin. 

PRICE $9.75 <£4.17.6d.) 

inc. fox 


WANTED TO BUY 

C OMM UNICATION RECEIVERS. TRANS 
WITTERS, TEST EOUIPMENT, AMPLIFIERS 
TRANSISTOR RADIOS, TAPE RECORDERS 
SPEAKERS, TRANSFORMERS, ETC. 


STEREO AMPLIFIER 

10 WATTS 

Manufactured to give stereo amplification over 
a wide frequency range, the Stereo Amplifier 
uses the new 6 GW 8 Audio Tubes to attain its 
fine performance. It has stereo inputs and 
outputs to suit most requirements. We can 
also supply any auxiliary equipment that may 
required. 

SPECIFICATIONS 

MAX. OUTPUT POWER: 10 Watts, 5 Watts 
per channel. 

FREQUENCY RESPONSE: 50 to 15,000 c.p.s. 
plus minus 1 db. 

HARMONIC DISTORTION: Less than 2 per 
cent at normal levels. 

CROSSTALK AT 1 KC: Better than 40 db. 
HUM AND NOISE: 40 db. below rated output. 
INPUT (FOR FULL OUTPUT): 

Phono CER.: 0.22V., 100.000 Ohm. 

Phono x-tai: 0.24 V.. 50,000 Ohm. 

Aux.: 0.15V., 150,000 Ohm. 

OUTPUT IMPEDANCE: 4, 8 and 16 Ohm, 
(Each channel). 

SELECT SWITCH: 

1. Phono Stereo. 

2. Aux. Stereo. 

3. Phono—Mono. 

4. Aux. Mono. 

VOLUME CONTROL: 

Channel 1 with Power Switch 
and Channel 2. 

TONE CONTROL: 

More than 14 db. at 10,000 c.p.s. 

More than 11 db. at 100 c.p.s. 

VACUUM TUBE: 2-6GW8, 1-6CA4. 

POWER SUPPLY: 240V. 50 c/s. A.C. 
OVERALL DIMENSIONS: 1 lin x 6V6in 
4 Vi in. 

NETT WEIGHT: 101b. 


Price: £19/- 
($38.00) 

inc. fox 


TRANSISTOR SIGNAL 
INJECTOR—$5.25 

ine. fox 


FERROCART POCKET 
MULTIMETER 

Model PT34 


LSG 11 
SIGNAL 
GENERATOR 


120 Kc.-390 Me. 

Freq. range (six bands): 120 Kc to 130 Me on 
fundamentals: 120 to 390 Me. on harmonics. 
Mod. freq. 400 and 1,000 c.p.s. Tubes: 12BH7, 
6AR5. Rectifier: Half wave selenium. Pro¬ 
vision for crystal oscillator (xtat not supplied). 
1 to 15 Me. 100, 117 or 230v. A.C. input. 
50/60 c.p.s. Size: IVx x 1034 x 4V4in. Weight: 
61b. 

Price £15/5/-($30.50) 

inc. fox 


MULTIMETER 

Model CT-630 


30.000 ohm/volt 
DC 

15,000 ohm/volt 
AC 


DC Volts: 0.3, 0-15, 
0-60, 0-300, 0-600, 
0 - 1200 . 

AC Volts: 0-6, 0-30, 
0-120. 0-600, 
0 - 1200 . 

DC A.npcres; 0-0.03, 0-3. 0-30, 0-300mA. 
Ohms: 0-16K, 0-160K, 0-1.6M, 0-16M, (10, 100, 
10K, 100K at centre scale) 

Decibels: Minus 20 to plus 46dB. 

Dimension: 90 x 132 x 36mm. 

Net weight: 380g. 

Price: £9/5/- ($18.50) 


SPECIFICATIONS, 

No. of transistors: 8 . 

Overall size: 3in. x 1 . 8 in. z !.3In. 

Weight: 3oz. 

Output power into 3 ohm load: 

5 watts RMS continuous with 12-volt supply. 

8 watts RMS continuous with 15-volt supply. 

13 watts RMS continuous with 18-volt supply. 

Output power into 1.5 ohm load: 

10 watts RMS continuous with 12-volt supply. 
16 watts music power with I5V. supply. 
Power response: J,5dB below 1KC at 20KC 
and 65 cps. 

Frequency response: 15 c/s to 50KC plus or 
minus ldB. 

Input sensitivity: 2mV into 2Kohm. 

Quiescent consumption: 12-volt supply—15mA. 
Signal to noise ratio: Better than 60mA. 

Total distortion: Less than one per cent. 


MULTITESTER MODEL OL-64 


DC volt: 0-0.3 1 10 50 250 500 1,000 5,000V 
(20.000 ohms/V) 
AC volt: 0-10 50 250 1.000V (8,000 ohms/V) 
DC Current: 0-0.03 1 50 500mA 10A 
Resistance: 0-5K 500K 5M 50M 
Capacitance: 250 pF-0.02 uF 
Inductance: 0-5,000 henries 
Decibels: minus 20 to plus 22 plus 20 to plus 
36dB (Reference: O dB equals 0.755 volt 
equals lmW in 600 ohms). 

Load Current: 0-0.06 0.6 60mA 
Dimensions: 5.91 x 4.17 x 1.97 inch. 

Weight: 650 gramms 

Batteries: UM-3 1.5v x 2 BL-015 22.5v x 1. 

Price: £9/17/6 ($19.75) 


300 uA movement. 
AC and DC voltages: 
0-10. 0-50, 0-250. 

0-500, 0-t,000c. 
Current ranges (mA) 
0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,000 

Size 334 x 2V6 x 1V4 inches. 

Price 57/6. $5.75 

inc. tax 

Complete with leads. 


SINCLAIR Z-12 INTEGRATED 
HIGH FIDELITY 
PRE-AMPLIFIER AND 
12 WATT AMPLIFIER 

PRICE £9/15/ ($19.50) 
inc. tax 

POWER SUPPLY for Z-12: 6, 9, 12, 
15 volts at 1 amp, 

PRICE £7/17/6 ($15.75) 
inc. tax 
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major Congo towns were given their 
local names. 

GREECE. Many Greek nationals in Aus¬ 
tralia have written to us asking for advice 
for reception of Greek stations. We 
hear them best on Sunday at 0555GMT, 
when a church service is carried on 
11710 and 9600KHz ; but the lower power 
does not offer consistent reception. Some 
of the local stations in Greece have made 
frequency moves and are now reported 
as Larissa (5954), Tripoli (6003), Mytilini 
(6240), Karpenission (6500), Chios (6590), 
Sidirokastron (7000), Serrai (7028), Janina 
(7099), Kozani (7948). 

DEUTSCHE WELLE in Cologne, Ger¬ 
many, has been noted on the new channel 
of 17820KHz in Persian 1625-1720, while 
the station has been noted at 1815 on 
15320KHz. Cologne in a transmission in 
German 2000-2030 has been heard in 
Europe on 15380KHz. 

BAGHDAD has made a time change in 
its transmissions to Europe, and is now on 
the air in English 1930-2020. They are in 
Arabic 2020-2110, and 2110-2200 in 
French. They use 6030 and 6095KHz for 
this broadcast according to the Swiss DX 
session. 

LISBON with the program “The Voice of 
the West,” which is broadcast by the 
Portuguese National Radio frequently in 
English, is now using this slogan in 
French from 0615-0745GMT, on 6185 
and 7130KHz. The English service 
0730-0900 is carried on 11840KHz. 

MOGODISCIO in the Somali Republic has 
made a frequency change from 7130KHz. 
The new channel 6096KHz is used with 
4960KHz, 1630-1730GMT in Somali; 

1730-1800 in Arabic; 1800-1830 in Eng¬ 
lish; 1830-1850 in Italian; 1850-1900 in 
Somali. This information is from a verifi¬ 
cation letter from the station received by 
a listener to Radio Australia DX Session. 

SAN FRANCISCO station KGEI operated 
by the FEBC in Manila as one of their 
chain of gospel stations, uses 50KW, and 
is on the air 2330-0330 on 15240KHz, 
with a transmission beamed to South 
America. At 0330-0445 the station uses 
11710KHz. The station is blocked in its 
first transmission by Radio Australia, 
which uses 15240KHz throughout the 
transmission time. 

SWEDEN in its transmissions from Stock¬ 
holm has made some changes for its 
audience in North America. The trans¬ 
missions are in Swedish 1515-1600 on 
17845, 0100-0145 on 11805KHz. In Eng- 


NOTES from readers should be sent to 
ARTHUR CUSHEN, 212 Earn Street, 
Invercargill, N.Z. AH times are Green¬ 
wich Mean Time, add 8 hours for 
Perth, 10 hours for Sydney, 12 hours 
for Wellington time. All frequencies 
are in KHz. 


lish 1400-1430, 1445-1515 on 17845, 

0145-0245 on 11805KHz. The program 
Sweden Calling DXers on Wednesday is 
on the air at 0200GMT. Spanish to Cen¬ 
tral America from Stockholm is now on 
0400-0430 on 11705, 11880KHz. 

BULGARIA is reported to be now carrying 
a transmission to Africa in French from 
1930 to 2000GMT, using the frequencies 
of 11840 and 15312KHz; and from 
2130-2200 on 9700, 11765, 11930KHz. 

PARIS over ORTF broadcasts in English 
from 1300-1330 to the Far East and the 
program 1915-1940 beamed to Africa is 
now on 17845KHz. The transmission to 
French Pacific territories 0800-0900 is 
now on 5960, 9560 and 11850KHz. News 
in French from Paris at 1030GMT has also 
been observed on 21620KHz. 

MALAGASEY has two shortwave stations 
$t Tannanarive, Radio University and 
Radio Naciona! de Malagasey. The Radio 
University station operates on 3370KHz 
and on Sunday relays the sporting pro¬ 
grams of Radio Paris in France. Radio 
University operates week days, 0315-0430, 


1530-1900 and on Saturday 0315-0430, 
1200-1430 and 1530-1900, Sunday 
1400-1700GMT. Radio University also 
uses the BC channel of 1275KHz. 

BURUNDI station Radio Cordac, which is 
a missionary broadcasting station located 
in Bujumbura, is reported to be on the 
air 4920KHz at 1900GMT with 500W, 
when a religious service in English was 
noted to sign off 1930GMT according to 
listeners in Europe. The station also oper¬ 
ates on 3995KHz, with the same program 
as in the 60M band. 

BUDAPEST in Hungary is using two fre¬ 
quencies for relays of its European Ser¬ 
vice, 6234 and 7100KHz. The English 
program is noted at 2200GMT, while 
a program in German of 15 minutes dur¬ 
ation is heard at 1945GMT. 

AFGHANISTAN is reported to have plans 
to introduce its service to Europe again 
shortly. At present the best reception of 
the Kabul station is at 1400GMT, when 
the transmission is English and the fre¬ 
quency used is 4770KHz. Radio Kabul 
always verifies promptly, generally by 
registered airmail, and the verification 
card is of a scene in the Afghanistan 
mountains. 


BROADCAST 
BAND NEWS 

AUSTRALIA —The latest Australian 
Broadcasting Commission station to be 
heard is 6ED in Esperance, West Australia, 
using 840KHz with 5,000W. The station was 
opened on June 3 this year, and its 
recent reception in New Zealand has been 
at good level from 1500-1605 when it signs 
off in common with all the A.B.C. West 
Australia network. Major interference on 
the channel after 1400GMT is from an 
Indian station on the same frequency. 

CAMBODIA—The Voice of Cambodia 
in Phnom-Penh has commenced to operate 
a second program, and this has been receiv¬ 
ed on 1542KHz. The first Cambodian pro¬ 
gram has been heard on 1435KHz for some 
months, and news in English has been 
observed at 1230GMT. This new transmitter 
has a program of light English music, with 
announcements in French and Cambodian, 
and at 1615GMT a news bulletin in French 
is broadcast. Signals are good, but there is 
severe heterodyne on the channel from 
other Asian stations. 

NEW ZEALAND—The new NZBC sta¬ 
tion at Tokoroa, which was listed to open in 
July on 1480KHz, is now on the air, but 
made a frequency change a few days before 
it commenced broadcasting. It is now using 
1420KHz and the station is on the air from 
1800-1120GMT except on Saturday when 
sign on is at 2100GMT, and Sunday sign 
off 1030GMT. The station has local pro¬ 
grams from 1800-2100, and on Saturday 
0600-0730. The rest of the programs consist 
of relays of NZBC network services. 

INTERNATIONAL WATERS — The 
future of the off-shore radio stations in 
New Zealand is uncertain at the moment, 
following the New Zealand Government’s 
announcement that they are considering 
legislation similar to that of the British 
Government to put the pirate stations 
off the air. Radio Hauraki, the first 
in the field, is now well advanced 
with plans for its opening on October 
1, and will use 2KW on 1480KHz. 
This news has been followed by announce¬ 
ments of Radio International, to be opera¬ 
ted by Keith Ashton, formerly of 2SM in 
Sydney, which is expected to use 4KW on 
either 1540 or 1570KHz. 

Radio Hauraki is due to operate 1730- 
1000 daily except on Saturday when close 
down is 1400, and on Sunday they will open 
transmission at 9am NZT, which is 2100 
GMT on Saturday. Their mailing address is 
P.O. Box 2964, Auckland. They promise to 
verify reports, and one of their disc jockeys, 
Brian Strong, formerly of 1ZD and a DX 
League member, is handling DX reports. 



Become Expert in 


Electronics this easy 
way. 

Thoroughly master your hobby 
in all 3 phases 

1. Theory: Our monthly magazine, "Transistor 
Kits" (just 20 cents), full of elementary to 
advanced projects—all with complete ex¬ 
planations. 

Also we have three separate volumes, 

one each on 1, 2 and 3 transistor modules. 
These volumes include explanations of how 
transistor modules work, and how they are 
used in commercial radios, industrial con¬ 
trols, computer and other electronic devices. 
Also a book on how to make a personal 
transistor radio Csupcrhet) and how it 
works. 

Also—just out from U.S.A., the two basic 
texts of the famous R.C.A. Home Study 
Course—"Basic Electronics" and "Funda¬ 
mentals of Transistors"—the most thor¬ 
oughly prepared and authoritative books 
ever produced on these subjects. 

2. Practice: Again "Transistor Kits" — the 
monthly magazine—is jammed with practi¬ 
cal projects and tells you how to get kits 
and separate parts for them. Or you can 
use your own parts and kits if you have 
them. 

3. Mathematics: All the dreary calculations 
are removed with our "Electronic Maths 
Course Using the Slide Rule." Full text 
and slide rule to start calculating like a 
professional engineer right from the start. 
Send coupon for full details. 


START NOW! FREE OFFER! 

Clip the coupon below and receive absolutely 
free "TRANSISTOR KITS POCKET ELEC¬ 
TRONIC S DATA GUIDE" 

It’s a useful pocket-sized electronics "encyclo¬ 
paedia" . . . jam-full of valuable facts, 

formulas and other helpful information. Carry 
it with you . . . when it comes to electronics 
you’ll be the "man with the answer." 

THIS COUPON IS FOR YOU. USE IT 
TODAY. 

.’iRANSrSTOiTKifs"" 

Educational Division, 

I 69A CHURCH ST., BRIGHTON, S.5, 
VICTORIA. PHONE 92-3158. 

I Please send FREE Pocket Electronics 
| Data Guide and send 

I rnj “Transistor Kits” Magazine (20 

I cents enclosed), 
any of the following at £1 ($2.00) each. 

I Prices include free Printed Circuit Board. 
Q One transistor modules. 

| [~j Two transistor modules. 

I Q Three transistor modules. 


□ Personal six transistor modules. 

□ Personal six transistor superhet. 

OR 

£3/17/6 


□ 

□ 

□ 

□ 


i 

I 
I 

J Name 
^Address 


All Four Manuals for 
($7.75). I 

“Basic Electronics” RCA Institute’s | 
Autotext, £5/13/- ($11.30). 
“Fundamentals of Transistors RCA I 
Service Company, £7/10/- ($15.00). I 
Details of the Electronics Maths J 
Course based on the Slide Rule. 


I 
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RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser stock of manufacturers including S.T.C. and Stromberg-Carlson 
who have ceased the manufacture of television and radio receivers and can offer same at less than 25 per cent 
of list price. 

The resistors are mainly I.R.C. and Morganite in values from 200 ohm. to 5 meg. in i, 1 and 2 watt ratings 
and include some wire wound resistors. List price, $9.00 per 100. Our price, $2.00 per 100. 

Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper and electrolytic in standard values. 
List price, $11 per 100. Our price, $2.06 per 100. Post and packing, 35c extra. 

The potentiometers are all current types and include switch pots, dual concentric and T.A.B. pots. 

List price, $12 per dozen. Our price, $2.50 per dozen. Post and packing, 25c extra. 

For a limited period with each lot of resistors, condensers or potentiometers purchased we will supply 
free: One New Valve Type 6U7G, 6X5GT or 1T4 as advertised on this page. 


FREE 


Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone. List price $78. 

Special Price $50. Post extra. 

Other types also available. 


NEW 4" 

EXTENSION SPEAKERS 

These 4** speakers are mounted In 
polished cabinets suitable for use 
as intercom, units or extension 
speakers. 

LIST PRICE.$11. 

SPECIAL PURCHASE ENABLES 
US TO SELL THESE CNITS AT 
$4. Post and packing, N.S.W., 
68c. Interstate. 98c. 




NEW AMERICAN 

TWIN TELESCOPE TV AERIAL 

Extends to 36in each section 
can be used singly for car or 

portable.$1.50 

Post 20c. 


NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal 
Pick-ups and Sapphire Styli have lust been superseded. We are selling 
some at LESS IHAN HALF PRICE. Available In STEREO at 
$23.30. POST AND PACKING EXTRA, N.S.W., $1.30; OLD., VIC., 
TAS., $1.?3; W.A., S.A., $1.30._ 

USED HIGH SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors arc 1/8 H.P. with a speed of 
7.000 R.P.M. and are ideal for small drills, grinders, etc. Dimension*, 

5Viln s SVfcln, with 5/16in spindle.$3.71 

Post, N.S.W., 50c; Interstate. 85c. 


NEW 4-SPEEI) STEREO 

PLAYER F.O.R. . $17.50 (£8/15/) 

NEW STEREO CHANGER. 

4-SPEED F.O.R. $21.50 (£10/15/) 

SLIDER-SYVITCHES 

10 pole 2-way silver plated contacts 38c 

POWER TRANSFORMER 

Prim. 240V Sec. 350 volts a side. One 4.3V, one SV Fll* 

$2.75 Post N.S.W. 60c, Interstate 80c. 

| 

Q 

LEADER SIGNAL GENERATOR LSG1I 

240V A.C. operated, 6 band 120KC to 390 Mcge 
Provision for crystal. C7Q CA 

Post N.S.W., 75c; Interstate. $1.25. 

BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 4 or 12 volt, at 4 amp., $3.73. Post, N.S.W, 
Interstate, 20c. Transformer for above rectifier tapped for 4 to 12 volt 
circuit fur charger. $4.75. Post, N.S.W., 75c; interstate $1.00. 

As above, 6 or 12 volt, at 2 amp., $2.75. Post, N.S.W., 35c; interstate, 45c. 
former for auove. $3.(5. Post, N.S.W., 3’5c; Interstate, 43c. 

» 20c; 

, with 

Trans- 

KEW 240V. A.C. MOTORS 

These email motors, size 5in x 3in x 3Viln. are 1-12 h.p., 
but are only suitable for intermittent use. $2.95. Post 
N.S.W. 35c; Interstate 50c. 


iitltfitiiit 


THE HEW COLLARO 3-SPEED 

TAPE-DECKS 
2 & 4 TRACK 


—mi* 



The ideal deck for the 
home conotructor. a$ am¬ 
plifier and all controls can 
be mounted on deck. 


• 3-speed P/b, 344, 7V*. • Pause control, • Takes 7in. spools. 

• Simplified controls, 4 Track. $4S| 2 Track, $44, OSC Coils, Sl.Sft 


NEW B.S.R. TAPE DECKS 

These new 3-speed B.S.R. Decks are fitted with a disital counter 
and will take 7in spools. 

2 Track, $33.80. 4 Track 43.23. 


HEW "TECH" V.I.V.M. MODEL TE65 

23 RANGES. 240V. A.C. powered. 

D.C.V. 1.5, 15. 50, 150, 500, 1.500 
A.C.V. 1.5. 15. 50. 150. 500, 1,500. 
D.B. — lOdb to +60db. 

Resistance. 1 ohm to 1,000 megohm. 

$42.50 POST $1.00 





A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOB USB WITH THE COLLABO OB B.S.B. TAFE DECKS 

Using 3 silicon transistors as featured in October. Electronics Australia complete with kit of 
parts including transistors mono $7,50, stereo $13.00, 240 power supply for above $7.00, 

NEW 17 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier uses 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coll tappings of 2 to 15 ohms. 
The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if 
required at 20/cxtra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves In push-pull output. 


WAIT .. $33.73, *26/17/4 

7 WATT .. $43.73, *21/17/4 

Post Extra on 15 Watt 
NSW., 10/; Interstate. 15/. 

25 Watt by Rail or Air. 

Too Heavy, for Post. 


I2in speaker for above (10 watt).$6.75 

Crystal Microphones for amplifier. . $4.75 


67/6 

47/6 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398. 
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NEW AMERICAN TV POWER BOOSTER UNIT 

AT LESS THAN HALF PRICE 

(EX LIQUIDATION STOCK H. G. PALMER) 

These TV POW-R boosters can be used in two ways. Firstly as a “straight-thru” 
circuit giving extra boost to the TV signal for improved performance on one 
receiver. 

Secondly to boost signal strength to two or three TV receivers coupled to the 
one aerial. 

$9 75 <£4/17/6) POST FREE Full ins<ructionji supplied with each unit. 240 volt A.C. operation. 



Complete KIT for TRANSISTOR i PORTABLE $21.95 

The complete kit of parts for the transistor six includes six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set fs housed in attractive plastic case as Illustrated. 

Dials available for all States. Post and Pack: extra. N.S.W.. $1.00, Inter., $1.30. 



TYPE 

XA101 

XAI02 

XB103 


NEW ENGLISH MAZDA TRANSISTORS 

EQUIVALENT Docon type SFT 123 eqat?, OC74. 75c 

OC43 R.F. Transistor. SSe Available In match'd pairs at.$1.50 pair 

OC44 Ok. Transistor.75e ea. AUDIO OUTPUT 

OC75 AUDIO general purpose .. .. 75c Post and packing on transistors 15c any quantity* 


A.W.A. 23" E.H.T. transformers and 23" 110 deg. deflection yokes. New menu* 
facturers stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 


NEW VALVES AT BARGAIN PRICES 


1A7GT . He 3S4 .. SI.00 

1C7G . 30c 5Y3GT .$1.25 

1D8GT . 95c 5V4G .. $1.00 

1K5G . 40c <038 $1.00 

1K7G . 4fc 4C9G .. »0c 

1M5G . 40c 4F4 . $1.00 

1P5G . 25c 4HOG _ .... 35c 

1Q5G .. 25c 

1T4 . 45c 

3Q4 . 75c 

EF50 . 45c 


4J5 75c 

♦K7G . 45c 

4K8G . 48c 

4Q7G cquiv, 4B4G $1.00 


4SA7GT 
46H7 
4SJ7 


4SN7CT . 

OSS eqnit. 4SK7. 

4U7G . 

4X9GT 


95c 

05c 


71c 


1L5G 

12A4 

12SK7 

12SKS 


95« 7C7 . 35c 12SH7 . 


15c 

95s 


12AU7 .$1.00 

12AT7 .$1.00 


Please add postage on all valves. 


$44 

954 

955 . 
7193 
EK32 
EL33 


95c 

50c 

S 

00c 

1.50 

25c 

25c 

25c 

48c 

$1.00 


NEW 4-SPEED STEREO & MONO PLAYERS 

AT LESS THAN HALF PRICE 
PHILIPS 4-SPEED 
6V BATTERY PLAYER 

MONO $9.75 
STEREO $11.75 

Post and Packing, N.S.W., 75c. 
Post and Packing, Inter., $1.25 Extra. 



NEW 240Y. ELECTRIC MOTORS , 

li 



3300 R.P.M. can bs sap. 
piled with or without 
4-tpoed redaction meek* 
•mlsH. Six* 3VV* s 2H s 
3V0, indndlaqt spindle. 


$2.75 




$11.50 


NEW PORTABLE RECORD PLAYER 
CASES TO SUIT THE ABOVE TURNTABLE 

Attractive two-tone cabinet with plastic trim. 
Supplied with 51n x 7in speaker in felt-lined enclosure 
Space for amplifier and batteries or power supply. 

Dimensions: 1 Sin x Din X 7in. 

Post and Packing: N.S.W.. 90c; Interstate, $1.20. 



NEW MULTIMETER—$5.25 

POST EXTRA 

METER 0-lMA 1,000 OHMS PER VOLT 
A.C. RANGES D.C. RANGES CURRENT 
SUPPLIED COMPLETE WITH TEST LEAD 
RANGE 0*100,000 OHMS 
}-10v 0—100? 0—500? 0—S00MA 

0—80? 0—10? 0—1000? 

O-2S0? 0—50? O—IMA 

0—899? 0—250? 0—100MA 


EXTENSION SPEAKERS 

$8,50 

New 9x4 speakers In case. 

Post: Interstate, 55c; N.S.W. 40c. 

NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, $2.50. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, dl. 
6.3 and 5v, $3.75. Post.: N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes, 75c. Post.: 20c. 


T.M.K. 

MULTIMETERS 

Before buying see our range of 
T.M.K. test instruments. As ad¬ 
vertised in April issue of Elect¬ 
ronics Australia. 


NEW MIDGET POWER TRANS. 

40mA prim., 240v. Sec 225 x 225 with 6.3v. 
Fil. Winding. 

?r Postage: N.S.W.., 25« 

**•'9 Interstate 45c. 

30mA 240v Prim. 130 x 150v. Sec. with 5.3? 
FU. Winding. 

*1 7 R Postage: N.S.W., 25c. 

?A./0_Interstate 35c. 


TRANSISTORISED SIGNAL INJECTOR, $5.50 

K MUST FOR QUICK TROUBLE SHOOTING 
Using TWO Transistors, complete with Instruc¬ 
tion sheet and battery. Post free. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398. 
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SOUND PROJECTORS 

Cinevox Prefect 16mm In food 
working order. 240v operated, com* 
plele with speaker and amplifier. 

£57-10-0 $115.00 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

• * JO. $19.99 

7 x 50 . .$26.50 

10 * 50.$27.50 

12 * 50 . . . .. $28.50 

Post. N.S.W. 70c; Interstate, $1.20 


CIRCULAR SLIDE 
RULE 

3>/.ln diameter. Will do the 
same work as the conventional 
slide rule. instruction book In* 
eluded. 

12/6 $1.25 each. 

Post 10 cents 


SPECIAL ARMY RELEASE. 

TELESCOPES 

ALL LENSES 

“ASTRONOMICAL” QUALITY. 

General and Marine 
Use 

4 x 40 Genuine HANDLEY. 
Cost $60.00. Our Price. $6.50. 
7 * 40 GENUINE OTWAY 

ANGLE TELESCOPE. Cost $90. 

Our Price. .. .. $9.85 

15 x 40 variable Power Otway, 
$15.50. 

Frelcht payable at nearest 
attended railway station. 


NIFE CELLS 

1.2 Volt fuly charged, 41n x 3ln 
x lin 4 AH. 

10/- $1.00 each 

Post, N.S.W., 25c; Interstate, 35c. 
1.2 volts 15 AH, Sin x 4in x 21n, 
$2.95. 

2.4 volt 10 AH, 6in x 2Viin x 21n. 

$2.50. 

Post, N.S.W., 30; Zntersrate, 40c. 


REFLECTOR 

GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, lV^in diam. 
I Lens i U/16in Focus, lViln 
diameter. 

I Air-spaced Len§, lViln diam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. 

18/6 $1.85 

Post: N.S.W., 30c; Interstate, 40c. 


PERSPEX 

Slightly domed shape, 16!n x 
12ln, $1.55. 2ft 6in x 18in tap¬ 
ering to 6in, $1.75. 2ft 61n x 2ft. 
$2.45. Domed approximately 3ft 
6in x 2ft, $5.50. 

50c cartage to rail. Freight payable 
at nearest attended railway station. 


PROJECTOR LAMPS 

BRAND NEW PHILIPS 


PMG TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single How. 

£11-10-0 $23.00 

(2 TELEPHONE SETS, 

30c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


cents. 


BUBBLE SEXTANTS 

Mark 9 without bubble $9.56 
With bubble.$25 


P.M.G./TYPE KEY SWITCHES. 
45c each. Post, 15c. 


RECORDING TAPES 

SCOTCH BRAND. 

EX-WOOMERA. 
SLIGHTLY USED. 
PERFECT ORDER. 

Can be used for home video, tape 
recording equipment, etc, 

2,400ft 12ln Reel Viin Top Grade. 
Cost $14.50. Our price $7.50 
roll. Post 70c; Interstate, 95c. 
Also same In Vi in. Ideal for pro¬ 
fessional quality audio recording. 
1200ft 7in reel >/4in $2.75. Post 12c. 
600ft Sin reel Vvln $1.68. Post 12c. 
200ft 3!n reel Vi in 65c. Post 10c. 


AERIAL CAMERAS 

F.24 Mark IV 2.9 Lens, stops II, 
8, 5.6, 4, 2.9. 

With 3in x Sin FI DaBmeyer 
Lenses complete with wooden case. 

£19-10-0 $39.00 

50c Cartage to Rail. Freight pay¬ 
able at nearest attended railway 
station. 


30 Power Coated Lens, 
Brand new. 

£2-19-6 $5.95 


magnlfiratlon with a i 
coated objective lens. 
With Tripod. 

£17-10 $35.00 


45 x 40 VARI-POWER 
WITH TRIPOD 


SHIPS' CLOCKS 

(No bell). Smith's 8-day, fully 
jewelled. Original cost $120. 
Special 71n brass $25. lOViln Seth 
Thomas splash-proofed bakellte 

£15 $30 

Pos< N.S.W., 70c; Interstate. »5c. 


£7-19-6 $15.95 

iPost 70ci interstate, 95c. 


SCOOP PURCHASE 

Gramo. Motors. New. Made in 
U.S.A. 4-speed. 240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W., 30c; Interstate. 4©e. 


As Illustrated. 

Postage, 95c; Interstate $1.20. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100 yds. rolls, $3.00, 6 or 
more. 

£1-5-0 $2.50 
30c cartage to rail. Freight payable 
at nearest attended railway 
station. 


HIGH STABILITY 
RESISTORS 

l.R.C. brand new V4w., Iw, 2w, 
tolerances between 1 and not ex¬ 
ceeding 5% including 100, 360, 
560, 750, 15K, 22K, 27K. 100K, 
180K, 220K, 560K, 820K, ohms. 
Usual price 40c each, 50 assorted 
different values for only 

37/6 $3.75 

Post 15 cents 


240-110 VOLT 6KVA 
TRANSFORMERS 

Encased, Including switches, as 


ECHO SOUNDER 

Depth and Firti Finder. Transistor- 
ised, with Neon Flasher Indicator, 
complete and Guaranteed. 

V.D.C. operated (8 1.5 Torch 
cells). 

£42-10-0 $85 Pmt $i.m 


Top grade, fully enclosed trans¬ 
former. 1 Kva primary 218/240 
vac. 50 eyes, secondary 6 volt, 
37 volts, 53 volt, 60 volt, $30. 


12 CREED 
TELEPRINTER 

Tape printers model 47.R, 
Volts operated. 

£17-10 $35.00 


Brand new Goodeil-Pratt, 0 to lin, 
$7.50; Sloe om be, lln-2ln, $7.85; 
Starrett lln-2in, $9.85. 

Post, 32c. 

CHOKES, 7.5H, 60mA . . 93c 

VIBRATORS, 6 volts, 7-pln, 75c 
each. 

UNISELECTORS. 4 BANK 
HOMING TYPE .. .. $4.00 

INVERTERS, 26v-I15v 2Kw 400 

cycle.$9.30 

HAND MICROPHONES, with 
Press-to-TaJk Switch .. 93c ea. 
Post, N.S.W., 25c; Interstate. 30c. 
INSTRUMENT TRIPODS, sturdy 
wooden frame. Telescopic Ex¬ 
tend to 4ft 6tn.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. II.$5.23 ea. 

No. 19 1-way radios, with hand 
set, power supply, leads. $35.00 
Meggers, bridge type, complete 

and tested. $73.00 

EVERSHED and V1GNOLES, 
500 volts. 


LEAD ACID 
BATTERIES 

New 2 volt 1.5 amp. $1.75, 12 volt 
0.75 amp. $3.75. 

Post, N.S.W., 23c; Interstate. 3«c. 


GENUINE VARIACS 

0-115 V.A.C. 18 Amps, $29 each, 
or couple 2 together for 240 V.A.C. 

The two for $45 
Genuine American 
Zenith Variacs 

•■115 V.A.C. 7.5 Amp,, $19.50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


TELEPHONE WIRE 

gauge copper, plastic covered. 


SPECIAL lucky dip valve offer. 
15 new valves in cartons for 
only $2.00. We haven't got time 
to sort them, so you reap the 
benefit. Post, 30c. 


Post, N.S.W. 70c; Interstate $1.20. 

3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
_Coils, $1.25 each._ 

AWA OSCILLOSCOPE 

Calibrated with delay time base. 
5tn, 240 vac., perfect. 

£97-10-0 $195.00 
AMPLIFIER 

Snbminlature 4-Transistor, Audio 
Push-Pull. 

£3-10-0 $7.00 Post 5«c 


SOLENOIDS 

Plunger Type 12V 300M.A. Snlt 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 10c. 

200 Mill, amp., 24 volt, I/81n 
push movement. 

$1.25. Post, 10c. 


522 TRANSCEIVERS 

100 to 150 m/cs. 

£17-10-0 $35.00 


TR1934 

TRANSCEIVERS 

100 to 125 m/cs. 

£16-10-0 $33.00 


BATTERY CHARGER 

« or 12 volt, 2Vi amp. $9.95. 
Post, N.S.W., 70c; Interstate, 95c. 


ASTRONOMICAL 

TELESCOPES 

3>/." Reflector. 126 Magnification 
complete with 4X Finder and 
Equatorial Mount. 

£29-10-0 $59.00 

Post N.S.W. 70c, Interstate $1.20 


TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. 

$3.85 pair. 

Post, 25c; Interstate, 40c. 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade, 
strong metal lacquered base and 
frame. Height I81n. Complete with 
lead. 

12/6 $1.25 

Post and packing. $1.00. 


FRACTIONAL 240 V 
AC MOTOR 

1/25 h.p., new, with coupled 2- 
•peed gearbox. 1425 and 300 
r.p.m. Ideal for rambler, etc. 

£ 10 - 0-0 $ 20.00 

Post N.S.W., 70c; Interstate, 95c. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 

SOftfty, NO C.O.D. 


BATTERY CHARGER 
KIT 

Complete, assemble yourself with 
institictions, 6 or 12 volts, 214 
amps. $7.95. £3/19/6. 

Post: N.S.W. 70c. Interstate 95c. 


DRAFTING 

MACHINE 

Genuine Swiss-Wilcs (Without 
Scale). 

9/15/- $19.50 Post $1.20 


i. VALVES . i 

BRAND NEW 

!; IN CARTONS. ; 

1 1 Special 

discount for quantity 1 

' 6SN7GT 

95c 

6 AG 5 

50c 

I 89 

$1.00 

X61M 

$2.20 ! 

I 12SA7 

$1.25 

CV850 

$1.50 ! 

! 6H6 

45c 

18H6G 

30c ! 

; 41 

$1.25 

832 

$5.00 ! 

! 5U4G 

95c 

6FI3 

75c; 

[ 77 

$1.00 

6AK5 

$ 1.50 ; 

! VR150-30 

: si.oo 

6X4 

6F8 

$ 1.00 : 

75c ; 

; 5cpi 

$3195 

6N7 

$1.00 ; 

EF50 

35c 

12SK7 

50c < 

6U7 

75c 

VR1120 

50c ! 

; vi 103 

$1.00 

VR118 

75c ! 

1 VH120 

75c 

VR65 

25c ! 

! IL4 

$1.00 

6R7GT 

50c! 

! 5Y3 

$1.50 

VT4C 

75c ! 

! 6C4 

50c 

AU5 

$1.00 I 

i CV2184 

$2.25 

80 

6AK5W 

$ 1.25 ; 

$1.50 < 

| PLEASE ADD POSTAGE ! 

i ON 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


BASIC ELECTRICITY 

FOR ELECTRONICS 


BASIC 

ELECTRICITY 

FOR 

ELECTRONICS 


BASIC ELECTRICITY FOR ELEC¬ 
TRONICS, by Robert Middleton and 
Milton Goldstein. Published by Holt, 
Rinehart and Winston, Inc., New 
York. Hard cloth covers, 6in x 9in 
and containing 694 pages. Generously 
illustrated. Price in Australia $10.55. 

Robert G. Middleton, one of the authors 
of this impressive textbook, is a free-lance 
technical writer, a senior member of the 
I.E.E.E., and the author of more than 30 
books in the field of electronics. Milton 
Goldstein is Dean and Director of Research 
at the American Institute of Engineering 
and Technology, Chicago. He is also head 
of a consulting firm in Chicago, as well as 
holding numerous other positions. 

As may be expected, from such disting¬ 
uished authors, this book is of the highest 
quality. Published in' 1966, this work is as 
up-to-date as such a book can be. The idea 
of the authors is to present the fundamentals 
of electricity and electronics, as a first 
course and to fulfil the needs of the 
beginning technology student. 

Although the authors suggest that this 
book is of the nature of a beginner’s 
course, I would hasten to point out that 
each subject covered is dealt with in con¬ 
siderable detail; in fact, the standard is 
quite high. However, this does not mean 
that a beginner would have difficulty in un¬ 
derstanding the various descriptions, as each 
subject starts with basic principles. In short, 
I feel that it would be an excellent refer¬ 
ence volume for students, even to some of 
the more advanced levels. 

There are 23 chapters and several sec¬ 
tions of appendices, as well as a biblio¬ 
graphy. Each chapter has a set of questions 
and problems, with answers given at the 
back of the volume. 



To give some 
idea of the subjects 
covered, here is a 
list of the chapter 
headings: 

Chapter 1 — 

Electrons and 
Electricity. 

Chapter 2 — Laws of Voltage, Current 
and Power. 

Chapter 3 — Conductors, Semi-conduct¬ 
ors and Insulators. 

Chapter 4 — Series Circuit Analysis. 

Chapter 5 — Parallel Circuit Analysis. 

Chapter 6 — Series-Parallel Circuitry. 

Chapter 7 — Principles of Magnetism. 

Chapter 8 — The Magnetic Circuit. 

Chapter 9 — Electromagnetic Induction. 

Chapter 10 — Principles of Capacitive 
Reactance. 

Chapter 11 — Principles of Inductive 
Reactance. 

Chapter 12—Series AC Circuit Analysis. 

Chapter 13—Parallel AC Circuit Analysis. 

Chapter 14—Analysis of LCR Circuits. 

Chapter 15—Series-Parallel AC Circuits. 

Chapter 16—Transformer Principles. 

Chapter 17—Motor Principles. 

Chapter 18—DC Meters. 

Chapter 19—AC Meters. 

Chapter 20—Vacuum Tubes. 

Chapter 21—Semiconductors, Diodes and 
Transistors. 

Chapter 22—Filters. 

Chapter 23—Network Theorems. 

This is quite an impressive list. Unfor¬ 
tunately, space would not allow us to give 
a list of the chapter sub-headings. To all 
who may be interested, I can commend this 
volume, without hesitation. 

Our review copy came from Rigby 
Limited, 22 James Place, Adelaide, S.A. 
(I.L.P.) 


no experience with these important aspects 
of electronics will be given a useful ground¬ 
ing in the subject. 

The appendix with which the book ends 
contains a miscellany of extremely useful 
data including a further 20 pages of printed 
wiring board information, charts, conver¬ 
sion factors, line drawings of hardware 
profiles and formulas. 

While it is obvious that the book is 
designed to be used for class tuition under 
the supervision of an instructor, the amount 
of information it contains under one cover 
should make it an extremely useful volume 
for those interested in the practical aspects 
of electronics. (H.A.T.) 


CREATIVE ELECTRONICS FABRICA¬ 
TION, by Owen G. Patrick. Published 
by Holt, Rinehart and Winston Inc., 
New York. Stiff cover, 9x6 inches, 
258 pages, freely illustrated with draw¬ 
ings and pictures. Australian price 
$6.90. Our review copy came from 
Rigby Limited, 22 James Place, Ade¬ 
laide, S.A. 


CREATIVE 

ELECTRONICS 

FABRICATION 


OIOIOO 

OTOO 


As with the other 
books reviewed on 
this page, this one 
is primarily designed 
for use by students 
training for a 
career in electron¬ 
ics. Its author, 

Owen G. Patrick, is 
attached to Mon¬ 
terey Peninsula Col¬ 
lege and the kind of 
material presented 
is doubtless of the 
kind that he has had to compile for 
college use. Without doubt a great deal 
of it would be of immediate use to Aus¬ 
tralian students doing trade courses involv¬ 
ing electronic construction, while it could 
also be a most useful primer to those 
doing engineering courses with (we should 
hope) some content of equipment fabrica¬ 
tion. 

At the same time, the book should be 
most useful to others who become involved 
in equipment construction for any other 
reason. In many cases, efforts of the 
untrained at fabrication reveal an initial 


ELECTRONICS CONSTRUCTION TECH¬ 
NIQUES by George L. Ritchie. Pub¬ 
lished by Holt, Rinehart and Winston, 
Inc., New York. Paper cover, 10iin x 
8in, 228 pp., illustrated with many line 
drawings. Australian price $5.75. Our 
review copy from Rigby Limited, 22 
James Place, Adelaide. 

While designed 
primarily as a text 
book for electronics 
students in schools, 
this very practical 
book should be of 
considerable value 
to those who may 
have a good 
grounding in elec¬ 
tronics, yet lack 
practical experience 
in such matters as 
chassis construction, 
making prototype circuits, preparation of 
printed wiring boards, drafting circuits and 
handling shop tools. 

The text is divided into five basic sections 
entitled: Chassis Construction Assignments 
—Printed Circuits—Basic Shop Tools— 
Chassis Assembly—Appendix. 

Each of the subjects covered in the first 
four sections is dealt with most compre¬ 
hensively, with considerable attention to 



detail. For example, in the section dealing 
with chassis construction, several pages are 
devoted to the subject of bend allowance 
for steel and aluminium, which if not taken 
into account can lead to badly fitting 
sections. Other chapters in this section of 
the book deal with chassis marking and 
labelling, and the various forms of metal 
finishing. 

In the section of printed circuits, guid¬ 
ance is given on the techniques used, from 
the preparation of the layout right through 
to etching, and this is followed by a chap¬ 
ter on mounting components on the finished 
board. A supplementary chapter deals with 
resist pattern printing using the silk screen 
method. 

Part three, dealing with basic shop tools, 
covers the basic range of tools likely 
to be used by an electronics engineer in 
the course of his employment, and it fol¬ 
lows that some sections of this will be only 
of academic interest to many readers who 
have no access to such tools. However, it 
also deals with many tools which the aver¬ 
age home constructor will have in his tool 
kit. 

Part four, entitled “Chassis Assembly” is 
the shortest section of the book, consisting 
of only nine pages, and deals only with 
terminal wiring and soldering, and cable 
lacing. Here again, the reader with little or 


become an 
expert in 
Amateur Radio 

Stott’s easy-to-follow courses 
in amateur radio offer expert, 
practical training. Highly 
qualified radio engineers show 
you how. Learn how to design, 
build and operate the world’s 
latest equipment. Get free 
details today! 

Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane. Melbourne. 383 
George St., Sydney. 290 Adelaide St., 
Brisbane. 45 Gilles St.. Adelaide. 1130 
Hay St.. Perth 


POST THIS COUPON TODAY 

Please send me your Prospectus on 
Amateur Radio 

MR., MRS., MISS 


ADDRESS 


AGE 


understand that no Sales 
Representative will call. RHI066 . 
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COLLINS BOOK DEPOT PTY. LIMITED 


1 359-369 SWANSTON STREET, MELBOURNE, 

(opposite the Public Library) Phone 32-3787, 1 

* TRANSISTOR MANUAL—7th Edition. General Electric. .. 

$3.60 

* 

MULLARD PREFERRED TYPE VALVES. 

TUBES 

AND 


Postage 28c: 660 pages. 



SEMICONDUCTORS. 


.. .. 

$1.50 

+ MORE ABOUT LOUD SPEAKERS—Brigges. 

$1.45 


Postage 13c; 221 pages. 




Postage 10c; 136 pages. 


★ 

MULLARD REFERENCE MANUAL OF 

TRANSISTOR 


+ SILICON CONTROLLED RECTIFIER—1st Edition. Westing- 



CIRCUITS. 


.. .. 

$1.50 

house Electric Corp.. 

$3.00 


Postage 16c; 308 pages. 




Postage 19c; 307 pages. 


it 

R.C.A. TUNNEL DIODE MANUAL .. .. 


.. .. 

$1.92 

★ REFERENCE DATA FOR RADIO ENGINEERS—4th Ed. 



Postage 10c; 159 pages. 




International Telephone & Telegraph Corp. 

$7.70 

★ 

R.C.A. TRANSMITTING TUBES. 



$1.20 

Postage 40c; 1121 pages. 



Postage 13c; 320 pages. 




it AMATEUR SINGLE SIDEBAND—1 st Edition. Collins Radio 


ir 

R.C.A. TRANSISTOR MANUAL. 

.. .. 


$1.95 

Company. 

$6.00 


Postage 16c; 480 pages. 




Postage 19c; 143 pages. 


it 

R.C.A. RECEIVING TUBE MANUAL .. .. 

.. .. 


$1.65 

+ MULLARD STEREO SOUND SYSTEMS. 

$0.62 


Postage 19c; 576 pages. 




Postage 7c; 36 pages. 


it 

AUST. RADIO AMATEUR CALL BOOK. 1965-66.. 

.. .. 

$0.60 

it MULLARD CIRCUITS FOR AUDIO AMPLIFIERS .. .. 

$1.25 


Postage 10c; 166 pages. 




Postage 16c; 136 pages. 


it 

S.E.C. OF VICTORIA WIRING REGULATIONS. 1961 .. 

$0.95 

+ IT’S EASY TO USE ELECTRONIC TEST EQUIPMENT 

$5.00 


Postage 16c; 293 pages. 




Postage 13c; 186 pages. 


it 

UNDERSTANDING AMATEUR RADIO—Grammar. 

The 


it INTRODUCTIONS TO ELECTRONICS. Bureau of Naval 



American Radio Relay League. 

.. .. 

,, .. 

$3.35 

Personnel. .... 

$1.25 


Postage 16c; 313 pages. 




Postage 10c; 145 pages. 


it 

SINGLE SIDEBAND FOR THE RADIO AMATEUR. 

The 


it INTRODUCTION TO TRANSISTOR ELECTRONICS. R. 



American Radio Relay League. 


,, .. 

$4.20 

L. Walker .. .. , . 

$4.55 


Postage 13c; 253 pages. 




Postage 19c; 341 pages. 


it 

THE A.R.R.L. ANTENNA BOOK. The American 

Radio 


it BASIC ELECTRONICS—2nd Edition—Crob. 

$5.70 


Relay League . 

.. .. 

.. .. 

$3.35 

Postage 25c; 588 pages. 



Postage 22c; 330 pages. 




it RADIOTRON DESIGNER’S HANDBOOK — 4th Edition. 


it 

THE RADIO AMATEUR’S HANDBOOK. 

The American 


F. Langford-Smith. 

$7.58 


Radio Relay League... 



$5.85 

Postage 52c: 1498 pages. 


Postage 28c; 658 pages. 




+ TRANSISTOR RADIOS—Circuity and Servicing. 

$0.52 

it 

THE AMATEUR RADIO HANDBOOK, RS6B. .. 

t • • * 

$5.70 

Postage 10c; 71 pages. 



Postage 37c; 544 pages. 




WRITE FOR A LIST OF BOOKS ON YOUR SUBJECT 




m HIPI-STEREO • RADIO • TV # COMPUTERS 

• ELECTRICAL ENGINEERING • ELECTRONICS 

# TRANSISTORS | 


MAKE YOUR OWN FROM AN INSTROL KIT 


We cater for all "Playmaster" designs from "ELECTRONICS Australia." 

best quality components, precisely to specification. 




INSTROL-PLAYMASTER 
No. 106 Amp./Tuner 

Kit of parts. $96.SO 

Built and tested.$117.30 

No. Ill NEW PROGRAM SOURCE 
TUNER (with Magic Eve) 

Kit of parts. $39.00 

Built and tested. SS3.00 


No. 114 Tuner with RF Stage and Magic 


TRANSISTORISED IGNITION 


C*R. TV & H. March. 1964) 

Kit Of parts. . . $32.85 

Rofo Coil 6v cr 12v. $10.70 

Postage SOc. 


MICROPHONE CATALOGUE. Just printed 
— our new free microphone catalogue 
and price list, detailing a wide range of 
various makes and models. The range 
includes types suitable for P.O. work, 
tape recording, stage work, etc. Send 
tor your free copy. 



Eve 

Kit of Parts . 

Built and Tested. 

NO. 4 STEREO AMPLIFIER 

Kit of Parts. 

Built and tested. 

No. 108 STEREOGRAM 

•Kit of ©arts. 

Built and Tested. 

No. 110 TAPE AMPLIFIER 

Kit of parts only 

Tape Amp Unit. 

Adaptor Power Unit. 


$47.00 

$71.00 


CANNON CONNECTORS. Full range of 
these high Quality audio connectors always 
available ex-stock. Detailed price list 
available. 


$73.00 

$93.00 


INSTROL A OXFORD METALWORK. De¬ 
tailed price list available for all instrol 
and Oxford metalwork and labels. 



$69.00 

$90.30 


$63.00 

$31.30 


COMPONENT PARTS. 

We carry a wide range of electronic com¬ 
ponents and can supply ex-stock, parts 
for mest -ELECTRONICS Australia ’ (and 
-R. TV & H. ’> circuits. All best quality 
brands such as Ferguson, Ducon. Philips. 
Soldering Irons by Scope, Robinson and 
Adcola, Hi-Stab 1 per cent resistors, etc., 
etc. We will gladly quote if you send us 
a detailed list of your requirements. 



BROADWAY ELECTRONICS PTY LTD 

E. S. & A. BANK BUILDING , CNR. BROADWAY & CITY R D SYDNEY 

(Opp. Grace Bros.) 

Phone: 211-4224, 211 4244, 211 4213 
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lack of planning and an all-round vague¬ 
ness about metal working techniques, cli¬ 
maxed by an apparent lack of conviction 
about the appearance of the finished pro¬ 
duct. 

What matter how it looks, if it works? 

The whole aim of this book is to “clue 
up” its readers on equipment planning, exe¬ 
cution and finish and I doubt that there 
will be many, other than professionally 
engaged people, who will not stand to 
benefit by a study of its pages. 

Part 1 of the book, involving 9 chapters 
and about 50 pages, gives general instruc¬ 
tions on fabricating electronic equipment. 
The chapter headings run as follows: Plan¬ 
ning The Package—Sketching and Draw¬ 
ing the Plan—Putting the Plan on Metal 
—- Shearing — Machining Tools — Bending 
Metal—Metal Joining—Surface Finishing 
and Labelling—Assembly and Wiring. 

Part 2 is in the nature of an exercise 
which can alternatively be read or, I im¬ 
agine, put into actual practice. Here the 
foregoing material is applied to the design 
and construction of a signal tracer, not 
unlike something we would detail in our 
own pages. Beginning with an introduction 
to the proposed circuit, the reader is 
guided through the thinking which leads 
to the choice of loudspeaker, for example, 
the general size and presentation concept, 
layout planning, dimensioning, drawing, 
chassis construction, finishing, construction 
of the signal probe, and finally, the finished 
instrument. 

A most informative section. 

Then follows a complete section on metal 
working tools ranging from a whole array 
of Measuring and Layout Tools to Solder¬ 
ing Appliances—Files—Twist Drills—Taps 
and Dies—Metal Cutting Saws—Screw and 
Nut Drivers—Cutting, Gripping, Bending 
and Crimping Pliers—Abrasive Tools. 

This is all freely illustrated. 

This may seem rather “old hat” to some 
readers but the final section deals with 
some not-so-familiar subjects: Satin Etching 
— Shadow Printing — Photostencillinp — 
Flocking—Blueing Steel—Harness Wiring 
Techniques—Forming Chassis Corner Tabs 
—Simple Extrusions—Anodising Aluminium 
—Transformer Mounting. 

At the end of the book, an appendix 
carries a variety of reference data, while 
a word index allows topics to be found 
easily. 

Altogether a most useful volume. 
(W.N.W.) 


LITERATURE—in brief 

AMALGAMATED WIRELESS VALVE 
CO. PTY. LTD. has produced a 24-page 
brochure entitled “Integrated Circuits Pro¬ 
ducts Guide” which is an applications guide 
to the RCA range of linear and digital in¬ 
tegrated circuits. In addition to comprehen¬ 
sive technical data, the brochure contains 
schematic diagrams of the integrated cir¬ 
cuits available. (Inquiries should be sent to 
Amalgamated Wireless Valve Co. Pty. Ltd., 
Private Mail Bag, Ermington, N.S.W.) 

STANDARDS ASSOCIATION OF AUS¬ 
TRALIA is seeking comment on a draft 
standard specification for octave, half 
octave and* third-octave band pass filters 
intended for the analysis of sounds and 
vibrations, issued as Doc. 1059. The prin¬ 
cipal objective of this document is to specify 
the characteristics of band pass filters to be 
used for sound and vibration analysis, for 
which octave and third-octave band pass 
filters are preferred. 

The draft prescribes requirements in res¬ 
pect of design temperature/ humidity con¬ 
struction, marking, and electrical and mech¬ 
anical characteristics considered essential 
for the accurate performance of these fil¬ 
ters. 

Copies of Doc. 1059 may be obtained 
without charge from the headquarters of the 


association, 157 Gloucester Street, or from Corona Electric Ltd. oscilloscope plug-in 
the branch offices at capital cities and New- unit; Finnish Cable Works Ltd. contact 
castle. Comment on the provisions of the defect test set; Herga Electric Ltd. foot 
draft should reach the association not later switches. (Tecnico Electronics Pty. Ltd., 
than October 31, 1966. Carrington Rd., Marrickville, N.S.W.) 


RADIOTRONICS, Vol. 31, No. 3 (July, 
1966) has an integrated circuit application 
note “Application of the RCA-CA3000 in¬ 
tegrated circuit amplifier”; an article entitled 
“An Electronic Precision Timer” concern¬ 
ing the theoretical and practical aspects of 
building an electronic device to measure up 
to two seconds with an accuracy of one 
ten-thousandth of a second; technical de¬ 
tails of the Super Radiotron 25TP4 TV 
picture tube; news items and book reviews. 
Radiotronics is now published quarterly and 
costs 50c per copy. (Amalgamated Wire¬ 
less Valve Co. Pty. Ltd., Private Mail Bag, 
~ * n, N.S.W.) 


Ermington, 


TECHNICALITIES, (August, 1966) the 
new products magazine of Tecnico Elec¬ 
tronics Pty. Ltd., has items about the follow¬ 
ing products: Printed Circuit plating; Pye 
“Smoothspeed ” regulator, “Slidup” variable 
transformers and joystick controllers; Bach- 
Simpson volt-ohm-milliammeters, plug-in 
units and transistor tester; Shaw moisture 
meters and recording alarm hygrometer; 
Dytronics Inc. tunable spectrum analyser; 
Princeton Applied Research lock-in ampli¬ 
fiers and digital voltmeter; F. W. Bell Inc. 
gaussmeters, multipliers and transducers; 
Microtest Ltd. power meter and temperature 
compensated power meter; Thomas Indus¬ 
trial Automation Ltd. universal bridge; 
Dei Electronics Corp. Hi-pot testers; 


MULLARD-AUSTRALIA PTY. LTD. 

has available a four-page single-fold 
brochure listing the Mullard range of Fer- 
roxcube Toroids with comprehensive techni¬ 
cal data. This information is reprinted from 
“Mullard Outlook.” The brochure is free on 
request to Mullard head office at 35-43 
Clarence Street, Sydney, but those requiring 
a copy should send a stamped self-addressed 
envelope not smaller than foolscap size, 
endorsed “Ferroxcube.” 

MINIWATT DIGEST Vol. 5, No. 11 
(August, 1966) has an article describing 
the design of two transistorised electronic 
photoflash circuits with three ratings of flash 
discharge, 25, 50 and 100 joules. In the 
same issue is an article entitled “A Transis¬ 
torised Metal Detector”; and a quick re¬ 
ference guide to transmitting valves for 
mobile radio equipment. Subscription rate 
for “Miniwatt Digest” is $3 per volume 


EASY MONEY FOR YOU 

Make money the easy way. Guaranteed Money 
making plans so modern, yet so simple to 
follow you can’t miss. Every detail revealed 
and explained completely. Send stamp for full 
free information. You’ll be Rlad you did. 
DEPT. RH33> BOX 5070, G.P.O., SYDNEY. 


Be Paid What You 
are REALLY WORTH! 


$ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly — a FREE illustrated BOOK, giving FULL DETAILS. 


GENERAL 

Journalism —- Short Stories 

Writing tor Radio & TV 

Intarier Decorating 

Etiquette A Entertaining 

Textiles 

Photography 

Mathematics 

General Education 

Dressmaking 

DRAUGHTSMANSHIP 

Architectural 
Builders' Plan Drawing 
Mechanical Structural 
Surveying A Mapping 

ILLUSTRATING 

Still Lite —Landscape 
Caricature A Cartoons 
Oil 1 Water Colour. 
Fashion Drawing 
Showcards A Tickets 
Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 
General Bookkeeping 
Salesmanship 
Shorthand Typing 


Retail Management 
Commercial Managam't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 
Architecture 
Building Contracting 
Carpentrv, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate A Quantities 
Roofing, Steel‘Square 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting A Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Englneor 
Production Menagem> 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales & Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical Exams 
Police Entrance Exam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Cortificata 
Radio Examinations 
Inst. Auto. Mech. Engrs. 
Inst. Diasal Engineers 
Shira Overseen Exam 
Engineers' Institutions 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 526 SCHOOLS, 


SYDNEY: 400 Pacific H’way, Crow's Nast. Tale,; 43-2121. 
MELBOURNE: 234 Collins Straet. Tata.: 63-X327. 

BRISBANE: Heindorff House, 171 Quean St., Brlsbana. Tala.: 2-6125. 
ADELAIDE: T. A G. Building, King William St. Tala.: W-4148. 
PERTH: C’wealth Bank Building, 55 William St. Tala.:2l-7268. 

NEW ZEALAND: Wallington, 182 Wakafiald St. Ttlt.: 53-109. 

Please send Free Book on ..... 


NAME (Mr, Mrs, Miss).AGE .... 

ADDRESS ...... 

..STATE.Dept. 526 


OCCUPATION .PHONE 


e.MO.fefc. | 
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WHY NOT YOU? 

Put yourself in this picture! With training through T.T.L, you could 
qualify for a start in the Electronics Industry as a: 


Electronics 
Technicians 

ENJOY HIGHER PAY AND MORE SECURITY 


• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 

WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 


TECHNICAL TRAINING INTERNATIONAL, a world wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 



THIS IS A PRACTICAL 
PROGRAMME 

You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 



IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN $80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH¬ 
OUT OBLIGATION. 



To: Technical Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 

Please tell me more about T.T.I. Electronics 
Training, without obligation to me. 


Name- 


Address 


Age Present occupation..... 

T.T.I.—The industry-approved Technical Training Organisation 


and single copies are supplied for 50c each. 
(The Miniwatt Electronics Division of 
Philips Electrical Pty. Ltd., 20 Herbert 
Street, Artarmon, N.S.W.) 

U.S.S.R. SPECTRUM is the name of a 
new quarterly journal being published by 
the Australia-Soviet Friendship Society con¬ 
taining articles about the scientific, techni¬ 
cal and cultural developments taking place 
in the U.S.S.R. The first issue, dated August, 
1966, has articles entitled: New Theory of 
Negative Surface Curvature; Mysterious 
World of the Dolphin; Atherosclerosis and 
Chloresterine; Automatic Investment Cast¬ 
ing; Ultrasound Diagnosis in Medicine: 
Tapping Forest Resources; Problems of 
Sunerconductivity; Plasma at Work; Laser 
Offensive; The Earth, the Sun and Radiation 
Belts; Recent Developments in Thermal 
Power Projects; Aswan High Dam. The 
charge for the journal is $1 for four copies. 
Inquiries should be sent to U.S.S.R. Infor¬ 
mation Service, 2nd Floor, 64a Druitt 
Street, Sydney. 

NEW DEVELOPMENTS, the new pro¬ 
ducts bulletin of Jacoby, Mitchell and Co., 
has descriotions of the following: Tel*- 
quipment D56 double beam laboratory oscil¬ 
loscope with twin independent time bases: 
Electronic Instruments Ltd. electric control¬ 
lers and valves; G. V. Planer Ltd. elec¬ 
tron beam vacuum evaporator sets; Sony 
transceiver; Alma Uniselector; Advance 
Electronics audio signal generators and 
FM/AM signal generators: Weinschel 
nrecision medium power fixed attenuators: 
Fuso Electric Co. Ltd. portable multi-element 
recorder; digital servo meter, insulation 
resistance and conductor tester and multiple 
scale insulation resistance tester General 
Microwave Corp. adjustable “tft” power 
heads; Levell broadband voltmeter; PRD 
microwave receiver; Telonic sweep oscilla¬ 
tor; CEC strain gauge indicator. (Jacoby, 
Mitchell and Co. Pty. Ltd., 469-475 Kent 
Street, Sydney.) 

ELCO (AUSTRALASIA) PTY. LTD., a 

newly formed subsidiary company of Inter¬ 
national Resistance Holdings group, has 
available a short-form catalogue describing 
the ranee of Elco and Vector products 
available in Australia. These include. the 
Omni-comb packaging system for micro- 
circuits, experimenter’s chassis kits, printed 
circuit card cage and the Varicon connec¬ 
tors. (Inquiries to the company’s head 
office at, The Crescent, Kingsgrove, N.S.W.) 

NATIONAL KUREAU OF STAND¬ 
ARDS in the U.S.A. has advised publica¬ 
tion of the following: 

Zonal Harmonics in Low Frequency Ter¬ 
restrial Radio Wave Propagation, by J. 
Ralnh Johler (N.B.S.. Technical Note 335, 
April 1966) 23 pp., U.S.A. price 25c. This 
note presents a method of analysis which 
provides a practical solution to the propa¬ 
gated L.F., V.L.F. and E.L.F. terrestrial 
waveguide field. 

Quarterly Radio Noise Data, March, April, 
May, 1965. by W. Q. Crichlow, R. T. Dis¬ 
ney and M. A. Jenkins (N.B.S. technical 
Note 18-26, May, 1966) 72 pp., U.S.A. 
price 45c. This note lists radio noise 
measurements made at 18 stations in a 
world-wide network and presents the results 
of these measurements for the months of 
March, April and May, 1965. 

Advances in Ionospheric Mapping by 
Numerical Methods, by William B. Jones, 
Ronald P. Graham, and Margo Leftin. 
(N.B.S. Note 337) 71 pp., price in U.S.A. 
45c. This note describes recent progress 
made at the ESSA Institute for Telecom¬ 
munication Sciences and Aeronomy (form¬ 
erly the NBS Central Radio Propagation 
Laboratory) to improve numerical methods 
for mapping and predicting ionospheric 
characteristics used in telecommunication. 

(Available from the Superintendent of 
Documents, U.S. Government Printing 
Office, Washington, D.C. Remittances 
should be in U.S. exchange, and an amount 
of 25 per cent should be added to the 
purchase price to cover mailing costs.) O 
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ANSWERS TO CORRESPONDENTS 


When writing to us:— 

• Please give your name and 
full postal address, includ¬ 
ing the State ... N.S.W. &c. 

• Write the above information 
clearly or, for preference, 
print it (n block letters. Your 
co-operation will facilitate 
delivery of replies by mail, 
where such are called for. 


T.R.F. TUNER 

“Caretaker” (Grafton, N.S.W.) asks whether 
we would include, sometime, the circuit 
of a TRF tuner. 

Yours is one of a number of letters we 
have received of late requesting details of 
a TRF tuner. Why, we don’t know, because 
TRF tuners have scarcely been mentioned 
in our mail for some years. We’ll see what 
we can do about it. We are glad to know 
that you have had such good results from 
your ABC4 receiver. 

"INDUSTRIAL" MULTIMETER 

R. H. (Yeppoon, Qld.) suggests that there 

would be a place in the scheme of 
things for what he calls an “industrial” 
multimeter. He suggests modest 
accuracy, cheapness, volts AC and DC 
to 20 or so, current to 5 amps, resist¬ 
ance to 500 ohms. 

We must confess that we have never given 
such a unit any thought to date but we 
would not like to say, off hand, that it could 
be a “cheap” project, remembering the 
large number of inexpensive imported 
multimeters that are on the market these 
days. The high current range, particularly 
for AC, might present more of a problem 
than you imagine. Another point is that 
auto electricians are likely to want some¬ 
thing a lot better than “modest” accuracy. 
We’ll give it some thought, however. 

OVERSEAS CONSTRUCTORS 

S. J. (Khulna, E. Pakistan) says that he 

enjoys reading “ELECTRONICS Aus¬ 
tralia,” but finds that he cannot always 
obtain the parts necessary to build our 
projects. He asks whether we could run 
special projects to suit overseas readers. 
Unfortunately, this is not practical. Firstly, 
we would have no way of knowing what 
parts were available in overseas countries 
while, secondly, the availability would prob¬ 
ably vary widely from country to country. 
All we can do is to avoid dependence, as 
far as possible, on highly specialised com¬ 
ponents to give everyone the best possible 
chance of using substitutes. This is neces¬ 
sary, anyway, to meet the Australian 
situation, where it is becoming more diffi¬ 
cult to predict what individual stockists 
will have on their shelves. 

TAPE RECORDER 

T. R. (Largs Bay, S.A.) has built a push-pull 

amplifier and wants to know how to 
connect it to the record play head of 
a tape recorder. He mentions that all 
our tape recorder circuits to date ap¬ 
pear to use single-ended amplifiers. 
Unfortunately you just can’t connect a tape 
record/play head to an amplifier and expect 
it to work. Recording involves feeding 
the right amount of signal to the head, 
suitably compensated in terms of frequency 
response. Simultaneously, the head must be 
fed with supersonic bias of suitable fre¬ 
quency and amplitude. For playback, ade¬ 
quate gain must be provided and suitable 
frequency compensation, this having little 
to do with whether the amplifier is a single- 


ended or push-pull type. All this adds up to 
a considerable amount of circuitry and, 
for guidance along these lines, we suggest 
that you check through your back issues 
for articles on tape adaptors in January 
1953, July 1953, January 1961 and Novem- 
1962. For general background on tape 
recorder design, you could read the articles 
on the Playmaster 110 unit from March to 
June 1965. We note also your remarks about 
advertisers “wasting space” with a big 
picture and a few odd words in big type. 
In fact, the purpose of most advertising 
display is to communicate a name or a 
product, without necessarily attempting at 
the same time to communicate detailed 
specifications; that’s what sales brochures 
are for. In raising the matter you are 
challenging not just advertisers in “ELEC¬ 
TRONICS Australia,” but an entire ad¬ 
vertising concept. 


DEAD LETTERS 

We are holding a letter addressed to 
a Mr W. Husin, 10 Buxton Rd., Herne 
Hill, which has been returned to us by 
the postal authorities after attempts to 
deliver it in Western Australia and 
Queensland. If Mr Husin will indicate 
the State in which he lives, or any errors 
in the address, we will forward the letter 
to him. 

We are also holding several letters 
from a Mr Ivan Schon, 7 Darch St., 
Mount Yokine, W.A. One letter to this 
address has been returned, and we are 
advised by the postal authorities that 
there is no Mount Yokine post office in 
Western Australia. 


BASS RESPONSE 

M. McG. (Burwcod, N.S.W.) says that he 
has a pair of Bookshelf speakers but 
finds that the bass response is not as 
good as he would like. Could he replace 
the 6-inch speakers with larger ones 
but keep the same enclosures? 

It is not advisable to use larger loudspeakers 
in the existing small enclosures because the 
bass resonance would occur at too high a 
frequency. We have always stated that the 
Bookshelf system requires about 5dB of 


bass boost for balanced reproduction and, 
under these circumstances, and in the normal 
listening room environment, a stereo pair 
of Bookshelf units will give normal and 
adequate bass and volume level. We do not 
know anything about the amplifier you are 
using but wonder whether it is of the general 
type we advised—with about a 10-watt RMS 
rating per channel and the facility for 
variable bass boost. If the amplifier has no 
such facility, your trouble lies there. On the 
other hand, if you are the type of listener 
who likes wall-shaking bass, boosted far 
above normal musical balance, you may 
have to start thinking in terms of bigger 
and more generous loudspeaker systems. But. 
as we said on other occasions, the Book¬ 
shelf speaker system can give most impres¬ 
sive reproduction. 

BATTERY CHARGER ERROR? 

J. H. E. (Bunbury, W.A.) writes that after 
reading the magazine ever since 1940, 
for the first time he has noticed a 
statement which does not appear to be 
correct. In the June article on the 1A 
version of the Simple Battery Charger, 
we wrote regarding the dissipation in the 
1-ohm ballast resistor: “Assuming a 
charging rate of 1A, the wattage dissi¬ 
pation should be 1W.“ J. H. E. com¬ 
ments that as a reading on a moving- 
coil DC ammeter is proportional to 
average value rather than RMS value, 
this will correspond to an RMS current 
of somewhat more than 1A for the 
full-wave rectified current concerned. 
Thus the resistor dissipation would be 
somewhat higher than 1W. 

You are academically correct, J.H.E., al¬ 
though we would point out that we didn’t 
actually specify how the 1A charging rate 
was measured. If a moving-iron repulsion 
or thermocouple or hot-wire ammeter were 
used, the reading would be directly in 
RMS and this error would not occur. We 
think you’ll agree in any case that the point 
is rather academic as we suggested the use 
of a 3W or higher unit and showed a 
5W type on the circuit and in the photo¬ 
graph. However we enjoyed reading your 
letter and hope that the magazine continues 
to be of interest to you. 




'tUCTRONICS Australia" INFORMATION SCRVICC 

T O assist readers, ELECTRONICS Australia conducts a technical information service. 

Conditions governing this service are set out below: — 

(1) Address letters to. Assistant Editor, ELECTRONICS Australia,'' Box 2728, G.P.O., Sydney. 

(2) Requests for copies of circuits or technical information requiring a postal reply must be accom¬ 
panied by postal note or stamps to the value of $0-20 (2/-). Queries not accompanied by a fee will be 
answered in rotation on these pages. 

(3) For the $0-20 fee, we will supply circuit data, as available, from our files. The amount of data 
available varies, but in no case can it include information additional to that already published in the 
magazine For complicated projects involving material extracted from more than one issue, an extra fee 
may be requested. As a rule, requests for circuits will be answered more speedily if they are not compli¬ 
cated by questions requiring the attention of technical personnel. Where articles are not on file we can 
usually provide a photostat copy at $0-20 PER PAGE. 

(4) The information service is aimed primarily pt assisting readers in matters relating directly to 
articles published in the magazine. Answers will be given in note form and only so far as can be drawn 
from general knowledge of the relevant sub|ect. We cannot provide lengthy answers, undertake special 
research, discuss commercial designs or draw special circuits. Please note that the inclusion of an extra 
fee does NOT entitle correspondents to special considerations. 

(5) The editor reserves the right to return fees or to limit the scope of an individual reply when it 
is felt that a partial answer will be better than none at all. 

(6) In addition to the above service, chassis blueprints are available for most of our projects show¬ 
ing the position of holes and cutouts for metal-working, but containing no details of wiring. Apart from 
complicated projects like TV sets and oscilloscopes, most blueprints cost $0-50 (5/*) each. Original photo¬ 
graphs of most projects are also available, from $0-50 for a 6in x 8in glossy print, postage $0-08 (9d). 

(7) "ELECTRONICS Australia" does not deal in radio components nor will we debate the relative 
merits of competitive products. Prices and specifications should be obtained from advertisers. 

(8) Technical queries are not answered by telephone. 

(9) We have no file of circuits for commercial radio or TV sets, etc. 

(10) A fairly good range of back numbers is available. On issues up to 6 months old there is a 
surcharge of 5c (6d). On issues from- 7 to 12 months old the surcharge is 10c (1/-). Over 12 months, it 
is 20c (2/-). 
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READER BUILT 

nation as to how the circuit operated, but 
we suggest the following. 

The act of closing SI effectively ap¬ 
plies a positive voltage* to the base of 
Tr2, mainly by reason of the charge 
stored in the 0.1 uF capacitor (C6) con¬ 
nected to the base. 

This is equivalent to removing the 
forward bias from Tr2, so that it no 
longer conducts. With no current 
through Tr2, the base of Tr3 is forward 
biased via the 1M resistor to the nega¬ 
tive line, so Tr3 conducts. 


TRANSISTOR SERVICE 

ALL JAPANESE MAKES 

REPAIRED 

including . . . 

Arisfone Aurora Belair 

Berlin Crown Fujiya 

General Hitachi Kenco 

Mariner Mitsubishi Nanaola 

National Nivico Sanyo 

Sony Spica Standard 

Sharp Toshiba Yashica 

We do not sell spare parts 

PETER G. BROUGHTON 

211 George Street 
Sydney Tel. 27-5831 


IT — continued 

This allows the base of Tr4. to be 
forward biased, via Tr3 and the 68K 
resistor to the negative line. Thus Tr4 
conducts and the relay in its collector 
circuit is energised. This closes the 
contacts a2 (motor circuit) and al (to 
the phototransistor Trl). 

Note that the base of Tr2 is connected 
to the collector of Tr4 via a 5.6M re¬ 
sistor. When Tr4 is not conducting the 
collector end of the 5.6M is virtually at 
the same potential as the negative rail 
and therefore contributes to the forward 
bias of Tr2. When Tr4 conducts the 
negative potential on its collector de¬ 
creases. This reduces the forward bias 
on Tr2 and helps to hold it permanently 
in a non-conducting condition after this 
is initiated by the charge on C6. 

This condition is maintained, there¬ 
fore, throughout the playing of the 
record and until such time as the stylus 
reaches the run-out groove. When it 
does, the velocity of the pickup arm sud¬ 
denly increases, the movement of the 
vane likewise, and there is a sudden 
increase in collector current in Trl. 

This moves the emitter of Trl closer 
to the negative rail, generating a nega¬ 
tive pulse which is applied via C2 to 
the base of Tr2. Since this constitutes 
forward bias for Tr2, the latter conducts, 
removing the forward bias from Tr3 and 
Tr4 and renders them non-conducting. 
The relay then releases, opening the 
power supply to the turntable. 

At the same time, additional forward 
bias is applied to Tr2 via the 5.6M, 
the other end of which is once more 
virtually at negative rail potential. This 


locks the system in this condition until 
such time as SI is opened (thus allowing 
C6 to acquire a new charge), then 
closed again to apply this charge to the 
base of Tr2 and repeat the cycle already 
described. 

Finally, there is the function of the 
relay contacts, al. After the pickup has 
initiated a switch-off pulse and Tr2 is 
being held in a forward bias condition, 
the pickup arm must be returned to the 
pickup rest in order to open SI. How-' 
ever, the action of moving the arm in 
this manner would result in another 
pulse being generated in Trl, this time 
in the opposite direction since it is due 
to a sudden decrease in light. 

This would produce a pulse on Tr2 
tending to cancel the forward bias, thus 
causing the motor to be energised again. 
By providing the a2 contacts, which open 
when the relay drops out, Tr2 is pro¬ 
tected from such a pulse. 

In regard to the 5.6M resistors used 
in the bias networks to Tr2, it should be 
pointed out that, because of the wide 
spread of leakage characteristics of ger¬ 
manium transistors, plus their tempera¬ 
ture sensitivity, it may be that individual 
transistors may need special attention in 
regard to the exact value of these re¬ 
sistors. Alternatively, silicon transistors 
mav be considered. 

Finally, it would appear that this set¬ 
up lends itself to a facility that might 
be difficult to provide with a mechanical 
auto-stop; an override control—a simple 
push button would do—to allow the pick¬ 
up to be moved to any point near the 
centre of the record without tripping the 
stop mechanism. Such a facility is some¬ 
times useful when it is desired to replav 
only the last few grooves of a record. H 








IMPROVED 
30 WATT 


12v. AH Transistor 
P.A. AMPLIFIER 

No. 398—-Complato Kit of ports to 
smallest screw, $95. No. 858 — 
Wired ready to oporatoJlBO. Freight 
extra. Site: Bln w. x lin It. x B*li» 
d. Weight 8 jib. __ 

PERSONAL PORTABLE 

Range 10 miles, 200 2 TRANSISTORS 

with short eerie) 
end earth. Ear¬ 
piece only, no 
•peaker. Wired 
reedy to use, No. 

444D, $10. 

Postage 20c. 

Do-it-yourself kit, 

No. 444C, on app. 


COILS & IF'* 453 Ke 

Aer, R.F. osc. and I Ft . .. $1.70 ea. 
Ferrite Aer . . . $2. 

Postage 10c. Write for deteili and price 
Part 245 Univarsai Tape OSC coil, 


PRINTED CIRCUITS 

From your drewlngt. Price: $10 set up charge plus 30c for 
oach print S sg. in. ond under. For prints over s» sg. in., add 
2c per sg. In. Drilling, pletlng, coding, price on epplication. 


R.C.S. 

PERSONAL 


I Transistor, 
I Dlodo. 

No. $82—Do-It-Yourself Kit of Ferts 
for abova, $S. 

No. 593—Wired reedy to operate. $4. 
Postage 552, 193 10c. No C.O.D.s. 


NEW PRINTED CIRCUITS 

Part No. 

475 Hi-Fi FIVE WATT amplifier $2.50 
404 Preamp. Electronics 45 P.I0 .. $2.50 
485 Preamp.—Electronics 45/PI2A $2.50 

484 Preamp.—Electronics 45/PI2B $2.50 
417 Preamp.—front panel 45/P 12 $2.50 

489 Philips pre-amp.$3.00 

490 Philips 10-watt amp.$2.50 

491 Philips 10-watt power supply $2.50 

492 E.A. 8-watt stareo 43 A4 .. $3.00 

494 S/W Receiver E.A. 44 R4 $2.50 
591 30 W.P.A. Amplifier . $3.50 

404 Muilard 10/10 Stereo, pr. $4.50 

408 Muilard WB Tuner. $3 

449 R. and H. Tape Recorder .. $3.20 

Many others. Write for full list. 
Sales Tax included. Postage 10c. We 
can supply any R.H. Printed Circuits. 


NEW 

4 transistors. 
«* or 1 watt. 
Small size: cab¬ 
inet 3“ x 2 " x 
r elastic. Suit¬ 
able crystal P .1 
up. Intercom., 
microphone rad- 
io, etc. (9 volt) 
Do-it-yourself kit 


Wired ready for use, 


465 


10c). 
50. 


NEW TRANSISTOR PREAMP KITS: 
LOW IMP. input 2 trans. 472C $4.50 

•Wired ready for uso, 472D.$8 

HIGH IMP. silicon 2 trans, 480C $4.50 

Wirad ready for use. 480D.$8 

HIGH IMP. silicon 3 tran. 482C $7.50 

SIZE 3 x 2 x lin 2 req. for Stereo. 
Wired reedy for use. 442D .. •. $9 
Postage 10c each. Write for data. 


MULLARD 12 TRANSISTOR 

5 watt x 5 watt. 

Distortion of 1%. Frequency r< 
sponse 30 cycles to 18Kc. Output 1 
ohm speaker. 

12in Ib. x 7in d x 4ln h. 

Pre-Amplifier k’t No. 616C $25.8 

2—5w Main Amplifiers No. 

67SC ... $34.0 

1—Sw Power supply No. 681C $16.0 
Steel Chassis, plated No. 649 $ 2.5 


COMPLETE KITS, nuts, screws. 

etc. No. 471C . $78.3 

Wired and tested, No. 471D. exti 
SS.OO. .reiqfn extra. Write for blu< 


R.C.S. 

’uMfUt! COMPLEX! 


Qmm DOIT 
‘^ w T0UHHF 

• No expensive test equipment • Everything fits. 
1984 RF Tronsporto 7. Compltfo kit—No. 840: $43.50. 
Portable cor radio, identical to 440 above, plus extra switch 
and car coil, ate. No. 442: $44. 

(Write for booklot on 440 end 442.) 


HI-FI BROADCAST 
TUNER UNIT 

4 TRANSISTORS 

R.F.. mixer, I.F.. pwr. dectr. 
stases. Adjustable aerial coup¬ 
ling. Will fit any dial drum size. 
Supplied as illustrated. No. 
659C. $24. Wred and tested. 
No. 6S9D, 81.80 extra. Printed 
circuit No. 659, $2.S0. 

Size 6ln to. x 3Uin w. x 2*«in 
h. 

rite for blueprint 


IMPROVED BATTERY SAVER KIT 
4*/j, 4 or 9 volts. Replaces transistor 
battery power input 240 voits A.C. Maxi¬ 
mum mitiiemps 100. Hum-fret operation. 
Size 3'/]tn i. i 2'/jin w. x M/jin h. No. 
457, $4.50 (post iOc). 
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CLASSIFIED ADVERTISING 


Advertisements in these columns cost $0.50 per line. Each line contains the equivalent of five words each of 
nine letters. Minimum size of advertisements is two lines. Please note PAYMENT MUST ACCOMPANY ALL AD¬ 
VERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement for the November issue 
must reach our office before October 5th. Address your advertisement to the Advertising Manager, ELECTRONICS 
Australia, Box 2728, G.P.O., Sydney, 


FOR SALE 

BROADCAST RECEIVER BOOSTER. This transls- E 
tor.sed R.F. amplifier kit will improve sensiti¬ 
vity, selectivity and sig/noise ratio of valve 
or transistor receivers. Power gain 30dB. Excel- 
lent for use in areas of low signal strength 
or car radios. Receiver will clearly receive dls- 
tant and 1 fading stations. No alterations need be ■= 
made to receiver. Price 35/ or $3 50. Hallard 1 
Electronics, Box 58, P.O. Campsie, N.S.W. 

NEW OC44, 45. 71 4 for $2 or 60c. ea. OC72, 

73. 70c ea. OC84, AC128, OA210, 7Sc ea. 
OC171. 2N370, 371, AF116N. 117*1 BYZ13. * 
OA31, OA211, $1 ea. Min. diodes 400V. 1 * 

amp. $i ea. Power Transistors 2N176 $1 ea. 
2N301. $1.20 ea. OC23, 28. 29, 35. $1.50 ea. 
OA5, 10, 81. 85, 95, 30c ea. New Rec, Tape, - 
7ln Reels, 1,800ft. $3 ea.; 2,400ft, $4 ea. No. S 
S.A. Sales. Pack and Post 15c. Custom Elec¬ 
tronics, Box 1452. G.P.O., Adelaide, S.A. 

CUSTOM BUILT TRANSFORMERS; — Power, 
Audio, etc. Single or quantity production, Bat- - 
tery charters, rectifiers, electric motors, tran- i 
sistor radios. General Engineering, fitting and 
turning, sheet metal work, etc. Parkinson Trans¬ 
formers, P.O., Box 523, South Brisbane. Phone 
Beenleigh 33. 

MICROPHONES; As our studio Is changing to r 
advanced system of operat.on these microphones l 
are for sale. Beyer Ml60 $100, M69 $40. 
Pearl condenser $140. B. and 0. $30. Prime 
$30. Sennhelser MD420 $30. R.C.A. 77 and Z 
44 $50 each. Jingle Workshop. Phone 26-3499, 
420 St. Klida Road, Melbourne. Vic. 

MODEL Stationary and Marine Engines. Castings, 
blueprints, Bolton, 72 King Street, Sydney. 
Catalogue 75c 

FOR SALE. Hi-Fi Mullard 20 watt amplifier with 

3 valve pre-amp and record changer. Test - 
equipment, radio parts, valves, transformers, etc. * 
Suit service man or hobby st East offer. Must 
sell 42-5463, Sydney. NSW 

TV holiday hire business for sale.. Sets, P. Van, 
rights and contracts £4,500 (P. Van opt.). 
T.O. 65/55 £4,200. Owner retiring, but consider 
doing w’shop repairs on sets. Good returns and - 
easy life for person with TV knowledge. Write < 
P.O. Box 1013, Sth. Gosford. N.S.W. 

AR7 Comp, rebuild with mods. Perfect order. 
Boronia (72) 22485, Vic. 

PROSPECTORS, Locate gold, metals, ores. Tran¬ 
sistorised metal locator eliminates guesswork.. 
Sensitive rugged lightweight portable, send stamp- » 
ed envelope for data also panning dishes, selves, 
picks, etc., to Sydney Gem, 224 Victoria Ave,, 
Chatswood, N.S.W. 41-6216. 

Hi-Fi Stereo Paymaster twin 10 and control - 

unit, wide range tuner Goodmans Speakers in 
separate end. Dual player plus assort, radios, 
plus radio and valve Tester plus Transmitter “ 

power supply plus £££'s worth of other Items, ’ 

must be sold, owner going away, special price to 
clear. G. Glannotis, 553 Old South Head Rd., i 

Rose Bay. N.S.W. 37-9620. 

DOUBLE Sideband Transmitter Receiver modified 
Command complete station, reasonable offer ac- i 
cepted. 31 Beaumont Street, Campse, N.S.W. 

ADVEBTISERS 
PLEASE NOTE! 

As from the December, 1966 issue 
classified Ads. will be charged 
at $0.60 PER LINE. Please remit 
at this rate when booking space 

In December and following issues. 

ADVERTISING MANAGER 


READER SERVICE 

TRANSFORMERS rewound, output or mains 
and specials made to order, Paris Radio Elec¬ 
trons^ 7a Burton St, Darlinghurst, N.S.W. 

CONVERT any television set Into big screen 
oscilloscope. Illustrated plans end instruction. 

T. Hole, 43 Taronga Parade, Carlngbah, 
N.S.W. Only $1.25. 

APPLICATIONS are now being received for mem¬ 

bership of the “Australian Tape Record.sts' 
Association 1966-67. $4.00 pays Joining fee 
end a year's membership. Write for full details 
to P.O, Box 67, Eastwood. N.S.W. 

PLANS, instructions. Full value. For Solar H.W.S., 

potters wheel, buzzer saw combination. 75c ea. 
Post free. Box 43 G.P.O., Wemb lev, W.A, 

TAPE Recorder owners: The “A.T.R.S. Pre- 
Recorded Tape Library’’ is now open with several 
original imported recordings. Mono and Stereo. 
Write for Information. The Secretary. Box 9. 
P.O., Crow’s Nest. N.S.W. Send 4c S.A.E. 

TAPE to Disc Service. “John B,'" 37 Halley 
Street, Flvedock. 83 8336, * 


FOR SALE 


RECORDING Tape. Sin x 500ft $1.30. 5in X 
1,800ft $4, 5 5 4in x 1,200ft $2,30. 7ln x 3,600ft 
S/.15. Over 80 tapes. list free. New 8 transistor 
radios $32 (£16). ALMO, Box 15. Footscray, 

Vic._ 

WHARFEDALE three-speaker system. 5 cu. ft. 
‘Airedale’’ cabinet, W15RS, Super 3, Super 8, 
as new. $140 or offer. 6 Central Avenue, East- 
wood, N.S.W. 


NATIONAL Model H.R.O, M.X, high frequency 
receiver with'coils. Nester, 72 Murray, Hobart. 
3 4-2870. 


Tasmania. 


OC28, OC35. $1.50; S41T, S49T (Power Type) 
$1.00; S3lt (High Gain) 70c; AFZ11 $1.00; 
OC82, OC72, OC81 60c; XB103 (OC71) 50c; 
50PF variable gangs 60c; 25KpIus25K Lin. pots 
$2.00. S.A.E. for list. Mark Scott Enterprises. 
14 High St. Kensington, S.A, _ 

RECORDING lathe. Nuttall, good order. Bargain, 
Woodward. 28-4661. 


SELL ail back issues “Electronics Aust." in stock 
. .*■ “ "6-59 


at all times. 1939-55 copies 20c; 56-59 30c; 
1960 to date 40c. Post incf, f. WEIR. 58 
O'Connor St. Haberfield, Svdrtey. 71-2539. 
Wanted to buy copies. _ 

TAPI RECORDER BARGAINS. New and used 
machines. Buy from a technician, not a sales¬ 
man. Free technical advice. All repairs and 

rcressories. Country Inquiries welcomed. Tomlin's 
Radio, 528 Liverpool Road. South Strathfield, 
N.S.W. 642-4215. Svdney. 


CRGAN COMPONENTS, Send for our illustrated 
catalogue listing parts, kitsets, circuit data and 
electronic organ keyboards, pedal boards, con¬ 
tact wires, wiper plates, contact blocks, stop 
switches, stop tabs. Piston switches, coupler 
swlches, multi-type relays, toe pistons, expres¬ 
sion controls, solenoids, etc. Also many sundry 
parts such as felt strips, springs, felt washers, 
threaded rod and components for pneumatic 
action. 

For the benefit of experimenters we list sets 
of data sheets available for several different 
designs of organ. 

Alan Douglass, transistorised design and the 
Clyde organ construction kltset “Harmonics" pre¬ 
assembled units and complete organs. 

Please send SI cheque or postal note to 
cover part cost and printing and posting. Peska 
Ptv. Ltd., P.O. Box 306, Frankston, Vic. 


UHER AUTOMATIC TAPE RECORDERS. For those 
who want the ultimate In perfection. Sound 
operated reJays, built-in 2-channel mixer, auto 
slide projection. 4 heads, 4 tracks, 4-speed A 
and B monitors, reverb., echo., stereo, mono 
freq, range to 20 KC, Plus or minus 3dB 
dynamic range to 60dB. Vvow and flutter lesi 
than 15 per cent, channel s«P. 50dB. V.U. 
meters, auto, rewind, clutches for tape protec¬ 
tion, sound on sound, gold relay contacts, auto, 
torque controls, remote control, rewind, play¬ 
back recording stop and start, dlsconnectabie 
auto, recording level control, battery and A.C, 
operation, etc., etc. German made, light and 
compact. You will never see more features or 
quality for your money. Push-button control. A 
dream to operate and own. Prices from £145 
to £250 /.10/. N.S.W. Distributors: Tornlin’s 
Radio. 528 Liverpool Road, South Strathfield. 
642-4215. Country and Trade Inquiries welcome. 


TV PICTURE TUBES: 

1-year warranty $10; 2-year warranty $12. 
Plus old tube. These are Trade Prices. 

Alt types except bonded and 27ln. All dud* 
must be under vacuum and scratch free. When 
ordering by mail, add freight. Sure Brlte Picture 
Tubes, 22a Victoria Street. Lewisham, Sydney, 
N.S.W. Phone 56-6363. 


COLOUR film, Camcolour 35mm 20 ex.. 2 for 
$3. Mtd. proc. $1 ea. Camera Supply Co., 123 
Walker Street. North Sydney. 92-8703. 


X20 Amplifier (built) $33.50: XI0 Amplifier 
$19.50. MAT20, MAT100 fcl.55; MAT121. 

MAT101 $1.70; Sinclair Micro-amplifier, gain 
60dB (1,000,000) $5.30; OC28. OC35 $1.65: 
OC71 7&c. Send S.A.E. for kQ list. Mark 
Scott Enterprises, 14 High St, Kensington, S.A. 


Sin CRO RTVH design (June, 1960) less Power 
supp. Good order. K. Percy, 5 Mont Albert Rd. 
Canterbury, Vic, 


COMPONENTS SALE. Transistor 455KC IF colls 
80c. Miniature 5K pots, with switch and knob, 
75c. Sin ferrite rods, 65c. OC74 transistors. 
68c, Hallard Electronics, Box 58, P.O. Campsle, 
N.S.W. 


TRANSISTOR RECEIVER KIT. We have recently 
released a very sensitive broadcast receiver using 
an efficient reflexing circuit employing voltage 
doubling diode detection, coupled to a high 
gain amplifier. The output drives a 5 x 3 
speaker producing a quality sound. The plastic 
cabinet is 8in long, 4in high and 2in wide and 
very attractive. Transistor complement: OC169. 
2 x OC71 and OC74.The kit Is complete to the 
last screw, including Instruction booklet. This 
set makes an ideal companion at home or In 
the car. Wonderful gift. Full price £7/2/6 or 
$14.25. Hallard Electronics, Box 58, P.O. 
Campsie, N.S.W. 


BRADMATIC type 5RP and 5E magnetic heads, 
bargain, £6 pair or £2 erase only. Paris Radio, 
7a Burton St, Darlinghurst, N.S.W. 


SPEAKERS. Two Goodmans Tri-Axiom, in cabinets. 
Mortensen. Mt. Martha, Vic. Phone 4-1253, 


READER SERVICE 


an organ without first consulting us. Send for 
Initial Information on the superb Schober 
(U.S.A.) bulld-it-yourself kits. No stamps re¬ 
quired. Tne Electronic Organ Co.. 124 Llvlng- 
stone Avenue. Pymble. N.S.W. (Mail only.) 


TAPE to disc service. Take advantage of W. and 
G. Records’ professional experience when next 
needing a tape to disc service. W. and G. 
Record Processing Co., 185 a'Beckett Street. 
Melbourne. Tel. 329-7255. 


_RS to receivers, transmitters. Construction, 

testing, TV alignments. Xtal convs., anv fre¬ 
quency, $48 plus tax. Eccieston Electronics, 
14Sa Cotham Rd, Kew, Vic. 80-3777. 


types and makes of hi-fideiity equipment, com¬ 
munication receivers, tape recorders. All work 
guaranteed Phone any time 90-4825. 11 Ellalong 
Road, Cremorne, N.S.W. 


copying service Highest quality discs at all 
speeds. Prompt service. Moderate charges. 
Country and interstate Inquiries welcomed. Vita- 
tone Recording Studios. Box 18, Post Office. 
Lane Cove, N.S.W. (Phone (Sydney) 42-6154. 


School of Electronics. 74 Dee Why Pd©, Dee 
Why, Sydney (correspondence). 


drills. Complete right down to the last screw. 
Assembled in one hour. Incudes unbreakable 
case, carrying handle, flex, plug top, anodised 
labels, etc. Only screwdriver and soldering iron 
required. Instructions supplied. $11.95, Post 
free. Electronic Switches Pty. Ltd, Box 138 P.O, 
Balgowlah, N.S.W. 


polished gem stones—pendants with roiled gold 
chain in attractive box $1.75 each or two for 
$3.00. Amethyst pendants $3.00 each. Rosary 
bracelets, 11 gemstones, gold plated bracelet 
$2.50. W.A. Gemstones, Box 42(E) P.O., Apple- 
cross, W. A. 


Items stocked — resistors—condensers—gears— 
pinions—PVC. etc., etc. A real bargain at 70c. 
“CW News/EEB’ 12 issues $1. Full club 
details 30c. Cell Kit $5.25, manual separately 
$1. Transformer manual $1. C. W. Industries. 
2-6 Ethel St.. Moorabbin, Vic. 


▼* w *» • iiTf l 11. a rcMdiia. ami untr wt'tfK 

vice. Pickup and Delivery avail. In Metropoltan 
area. Metropolitan Meter Service, 5 Cowell St. 
Klngsgrove, Sydney. 50-7351. After 6 p.m. 


WANTED 


Street, Hawthorn, S.A. 


nlballsatlon. Advise price, quantity. Whelier, 29 
Birdwood Terrace, Auchenflower. Qld. 


recorder working. Inquire Box 98, Stanthorpe. 


tion 10-80 metres, or complete station If 
reasonable. Reply “Novice," Box 5076, G.P.O., 
Svdney. N.S.W. 


CIRCUIT BOARDS 



20c per transistor, all other components 
free. Also available: 2N2990=Si/NPN/ 
40mc 15W/1A/200V, $1.65; T-13 = 

Ge/PNP 20W/3A 80V, $1.15. Plus 
diodes, SCRs, Books, etc. Min. $3. Tax 
paid, post free, SAE for Cat. 

AUSTRALIAN UCCTRONKS 

76 VIEW STREET, 

HOBART, TASMANIA 
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SPECI AL ORDER FORM 

Guarantee yourself a complete set of issues for 
your library with no copies missing. 

SUBSCRIPTION RATES 

PER YEAR 


Commonwealth, Fiji, N. Guinea 

$4.10 

£2. 1.0 

United Kingdom & N. Zealand 

$4.60 

£A2. 6.0 

British Dominions 

$4.60 

£A2. 6.0 

Elsewhere 

$5.60 

EA2.16.0 


POST THIS COUPON TO:— 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney. Australia. 


Name . 
Address 


Enclosed is $ . for .years. Start with . 

_ (Please use cheque, money order, etc. Do not enclose cash) 
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SRT Model 605 L Transcription Turntable 



The Transcription Turntable for the Perfectionist! 


Labcraft is simple — and so it should be. It 
has one important task to do and it does that 
well — so well that one is justified in saying 
it is done perfectly. The task is to turn the record 
at an even speed. 

The human ear is fantastic in its ability, es¬ 
pecially when trained, to detect minute changes 
in pitch of musical notes or faint sounds in the 
background of soft music. Consequently, it is 
essential that the speed of rotation of the record 
must be held to an incredible exact constant 
speed all the time. 

Fortunately the human brain can be equally 


fantastic in its ability to devise ways of achiev¬ 
ing the "impossible 77 . The Labcraft turntable is 
by far the greatest achievement more especially 
because constant speed is obtained without the 
massive turntable once considered essential. 

Labcraft turntables are produced only in Co¬ 
penhagen by the Scandinavian Radio & Televis¬ 
ion Co. where its brilliantly conceived motor, 
suspension system and belt drive was invented 
many years ago. Now Labcraft turntables are 
readily available through all leading hi-fi deal¬ 
ers in Australia. Why not take advantage of 
this? Install a Labcraft and be satisfied. 


DESIGNED FOR THE ALL BALANCE ARM OR THE B AND O ARM MODEL STL. ALSO FIT ONE OF THE 
RANGE OF B AND O MAGNETIC CARTRIDGES - YOUR RECORDS SOUND BETTER, LAST LONGER. 

AVAILABLE FROM LEADING HI-FI DEALERS 
SOLE AGENTS 

(o.re.p) 

INSTRUMENTS Pty. Ltd. 

6 RAILWAY WALK, CAMBERWELL, 

VICTORIA, 82 1256 


G.R.D. INSTRUMENTS PTY. LTD. 

6 RAILWAY WALK, CAMBERWELL, VIC. 

PLEASE SEND, FREE OF CHARGE, LEAFLETS 
WITH PARTICULARS OF THE LABCRAFT TURNTABLE. 

NAME 

ADDRESS 

STATE 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


















YOU 

CAN EARN 
BIG MONEY 

IN 

TELEVISION 


ASK YOURSELF THESE 
3 QUESTIONS! 

1. Am I in a dead-end job? 2. Could 
I earn more by learning more? 3. 
Could I use my spare time to get 
ahead? 

If the the answer is yes, there is 
room for you in radio/television! 

NOW IS THE TIME 
TO TRAIN! 

Does your job offer good prospects 
— real security? Does it hold your 
interest? If not, now is the time to do 
something about it. Television is ex¬ 
panding daily. It’s the most exciting 
subject you can study. The sky’s the 
limit for the trained! man . . . but only 
the trained man. Radio and television 
technicians are in huge demand. Train 
for success now, in Australia’s fastest- 
growing industry! Join the ranks of 
skilled men . . . the Australian Radio 
and Television College can train you 
for a bright future with unlimited pros¬ 
pects. Send for the free booklet 
“Careers in Radio and Television” . . . 
and find out how A.R.T.C. can bring 
you success—in your own business or 
as well-paid technical staff! 

A.R.T.C. CAN TRAIN YOU AS IT HAS 
THOUSANDS OF OTHERS 

For over 30 years A.R.T.C. has successfully 
trained thousands of progressive Australians who 
realised how much the training could mean to 
them. Now they’re making big money in 
radio and television. Training can bring you 
success, too. 


FOR A FEW PENCE PER DAY YOU CAN 
STUDY THE A.R.T.C. WAY 

... in your spare time, you can equip 
yourself for a rewarding career in 
radio/television. The future belongs to 
the trained. 

The A.R.T.C. " Service Engineering 
Course” teaches you from the ground 
up .. . step by step ... at your own 
ace. Remember, opportunity is always 
nocking for the trained man! 

PRACTICAL UP-TO-DATE LESSONS 

At the work benches and lecture halls of 
A.R.T.C. — or in your own home by corres¬ 
pondence — you can learn every necessary 
aspect of radio and television, every applica¬ 
tion of fundamental principles. The Course 
gives you both basic and advanced instruction 
in all phases. 



No previous experience or high educational 
standard required . . only enthusiasm and 

normal intelligence. A.R.T.C. will give you 
all the instruction you need. Each lesson is 
made easy to understand by numerous illus¬ 
trations and diagrams. The Course adapts itself 
to your requirements, your speed. It’s up to 
you! Instruction is individual and intensely 
practical. 


THOUSANDS OF SUCCESSFUL STUDENTS 
HAVE PROVED THIS 

Make spare-time money! 

Make your spare time earn money 
for you while training at home. 

Many students make extra money 
after only a few weeks’ tuition. Use 
the modern A.R.T.C. workshops, if 
more convenient. 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 
IN RADIO/TELEVISION 


GET INTO ONE OF THESE 
PROFITABLE CAREERS 

There is a career for you in one of 
the many phases of radio/television, in¬ 
cluding manufacture, servicing, re¬ 
search. sales, executive positions in 
broadcasting and television, armed 
forces. 

A.R.T.C. can help you gain one of 
these sought-after careers. Remember, 
it’s the trained man who wins, every 
time! 

MAIL COUPON NOW! 

Safeguard your future! You are invited to send 
in the coupon below. A.R.T.C. will mail you 
by return their big free and post-free booklet, 
“Careers in Radio and Television.” This ex¬ 
citing book shows you definite steps you can 
take towards a big future—how you can suc¬ 
ceed in life and find satisfaction in doing a 
worthwhile job well. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me , without obligation , your fre 
booklet “Careers in Radio and Television .” 

NAME .-. 

ADDRESS .... 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 





















